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Appendix M



APPENDIX M

95 PERCENT UPPER CONRDENCE LIMIT
CALCULATIONS



7/21/95 LOT lA-SURFA'V1
PCB:

Sample Location

C1-SB-18-01
Cl-SB-19-01
C1-SB-20-01
C l - S B - 2 1 - 0 1
C1-SB-22 -01
C1-SB-23-01
C1-SB-24-01
C l -SB-25 -01
Cl-SB-26-01
C1-SB-27-01
Cl-SB-28-01
C l - S B - 5 9 - 0 1
C 1 - S B - 8 I - 0 1

AROCLOR 1254

Concentration Q
(mg/kg)

0.0215 U
0.0195 U
0.0195 U
0.0195 U

0.024 J
0.019 U

0.0205 U
0.02 U

0.0205 U
0.02 U
0.02 U
0.03 J

0.0205 U

Log of
Concentration Frequency: 2/13

__ Img/kal __ Average: 0.02 Sample Std. Dev.
Average log: -3.87 Sample Std. Dev.

-3.8 UCL: 0.02 (log value)
-3.9 Maximum: 0.03
-3.9
-3.9
-3 .7
-4.0
-3.9
-3 .9
-3.9
-3.9
-3.9
-3 .5
-3 .9

0.003
0.12



7/21/95

INORGANIC:

Sample Location

C1-SB-18 -01
C1-SB-19-01
C1-SB-20-01
C1-SB-21-01
C1-SB-22-01
C1-SB-23-01
C1-SB-24-01
C1-SB-25-01
Cl -SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-59 -01
Cl -SB-81-01

ARSENIC

Concentration
(mg/kg)

R
3.80 J
2.30 B
2.10
0.50 UJ
0.50 U
0.36 U
0.36 UJ
0.90 BJ
0.93 BJ
2.30 BJ
1.20 B
2.40 B

LOT 1A-SUR JIL

Log of
Concentration

1.3
0.8
0.7
-0.7
-0.7
-1.0
-1.0
-0.1
-0.1
0.8
0.2
0.9

Frequency:
Average:

Average tog:
UCL:

Maximum:

8/13
1.47 Sample Std. Dev.
0.10 Sample Std. Dev.
2.94 (log value)
3.80

1.09
0.82

* - The 95% UCL exceeds the maximum concentration detected in the samples.



7/21/95 LOT 1A - SURFAV.

INORGANIC: BARIUM

Sample Location

C1-SB-18 -01
C1-SB-19-01
C 1 - S B - 2 0 - 0 1
C1-SB-21 -01
C 1 - S B - 2 2 - 0 1
C1-SB-23 -01
C1-SB-24 -01
C1-SB-25 -01
C1-SB-26-01
C1-SB-27 -01
Cl -SB-28-01
C1-SB-59-01
C1-SB-81-01

Concentration
(mg/kg)

79.5
37.7 B
92.8

119.5
89.2
84.5
69.8
51.7
41.3 B
25.0 B
43.0 B
78.8
79.6

Log of
Concentration
.._ (mfl/kfll

4.4
3.6
4.5
4.8
4.5
4.4
4.2
3.9
3.7
3.2
3.8
4.4
4.4

Frequency: 13/13
Average: 68.65 Sample Std. Dev.

Average log: 4.14 Sample Std. Dev.
UCL: 92.07 (log value)

Maximum: 1 1 9.50

26.99
0.45



7/21/95

INORGANIC:

Sample Location

C1-SB-18-01
C1-SB-19-01
C1-SB-20-01
Cl-SB-21-01
Cl -SB-22-01
Cl -SB-23-01
C1-SB-24-01
C1-SB-25-01
Cl -SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-59-01
Cl -SB-81-01

BERYLLIUM

Concentration Q
(mg/kg)

0.95 B
0.25 B
0.48 B
1.20 B
0.45 B
0.48 B
0.96 B
0.33 B
0.33 B
0.25 B
0.25 B
0.88 8
0.40 B

LOT 1A- SURF AC. ,L

Log of
Concentration Frequency: 13/13

(mg/kg) Average: 0.55 Sample Std. Dev.
Average log: -0.74 Sample Std. Dev.

-0.1 UCL: 0.81 (log value)
-1.4 Maximum: 1.20
-0.7
0.2
-0.8
-0.7
0.0
-1.1
-1.1
-1.4
-1.4
-0.1
-0.9

0.33
0.56

• - The 95% UCL exceeds the maximum concentration detected in the samples.



7/21/95 LOT 1A -SURr- JIL

INORGANIC:

Sample Location

Cl -SB-18-01
C1-SB-19-01
C1-SB-20-01
C 1 - S B - 2 1 - 0 1
C l -SB-22-01
C1-SB-23-01
C1-SB-24-01
C1-SB-25-01
C1-SB-26-01
C1-SB-27-01
C1-SB-28-01
Cl -SB-59-01
C1-SB-81-01

MANGANESE

Concentraticn Q
(mg/kg)

184
469
247
500

59
30

423
335
77.6
69.3
54.4
90.9
53.3

Log of
Concentration

(mo/kg)

5.2
6.2
5.5
6.2
4.1
3.4
6.0
5.8
4.4
4.2
4.0
4.5
4.0

Frequency: 13/13
Average: 199.48 Sample Std. Dev. 175.12

Average log: 4.89 Sample Std. Dev. 0.97
UCL: 481.37 (log value)

Maximum: 500.00

* - The 95% UCL exceeds the maximum concentration detected in the samples.



7/21/95

INORGANIC:

Sample Location

C1-SB-18-01
C1-SB-19-01
C1-SB-20-01
Cl-SB-21-01
C1-SB-22-01
C1-SB-23-01
Cl-SB-24-01
C1-SB-25-01
C1-SB-26-01
Cl -SB-27-01
C1-SB-28-01
C1-SB-59-01
C1-SB-81-01

MERCURY

Concentration Q
(mg/kg)

0.065 U
0.65
0.06 U
0.06 U
0.07 U
0.06 U
0.06 U
0.10 U

3.3
0.06 U
0.06 U
0.06 U
0.06 U

LOT 1A- SURFACE

Log of
Concentration Frequency: 2 /13

Imo/kflL Average: 0.36 Sample Std. Dev.
Average log: -2.27 Sample Std. Dev.

-2.7 UCL: 0.73 (log value)
-0.4 Maximum: 3.30
-2.8
-2.8
-2.7
-2.8
-2.8
-2.3
1.2

-2.8
-2.8
-2.8
-2.8

0.90
1.23

* - The 95% UCL exceeds the maximum concentration detected in the samples.



7/21/95 LOT 1A - SURFAV

INORGANIC:

Sample Location

C1-SB-18-01
C1-SB-19-01
C1-SB-20-01
Cl -SB-21 -01
C l -SB-22 -01
CI -SB-23 -01
C1-SB-24-01
C1-SB-25-01
C1-SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-59-01
C l -SB-81-01

SILVER

Concentration
(mg/kg)

0.90 U
0.85 U
14.5
8.8 J
5.2

11.9
0.85 U
0.85 U

1.9 B
0.85 U
0.85 U
11.2

1.7 UJ

Log of
Concentration

(mg/kg)

-0.1
-0.2

Frequency:
Average:

Average log:
UCL:

Maximum:

6/13
4.64
0.90

17.63 *
14.50

Sample Std. Dev.
Sample Std. Dev.

(log value)

5.10
1.24

2.7
2.2
1.6
2.5
-0.2
-0.2
0.6
-0.2
-0.2
2.4
0.5

* - 95% UCL EXCEEDS MAXIMUM DETECTED VALUE

n



7/21/95

INORGANIC:

Sample Location

C1-SB-18 -01
C1-SB-19-01
C1-SB-20-01
C 1 - S B - 2 1 - 0 1
C1-SB-22 -01
C1-SB-23-01
C1-SB-24-01
C1-SB-25 -01
C1-SB-26-01
C1-SB-27-01
Cl-SB-28-01
C1-SB-59-01
C1-SB-81-01

VANADIUM

Concentration
(mg/kg)

54.3
28.1
25.4
36.8
18.2
15.8
34.8
26.3
19.8
23.3
17.7
37.8
20.2

LOT 1A - SURFACE

Log of
Concentration

4.0
3.3
3.2
3.6
2.9
2.8
3.5
3.3
3.0
3.1
2.9
3.6
3.0

Frequency:
Average:

Average tog:
UCL:

Maximum:

13/13
27.58
3.25

34.12
54.30

Sample Std. Dev. 10.88
Sample Std. Dev. 0.36

(log value)



7/21/95 LOT 1A- SUBSUK. SOIL

INORGANIC:

Sample Location

Cl-SB-18-02
C1-SB-19-02
C1-SB-20-02
Cl-SB-21-02
C1-SB-22-02
C1-SB-23-02
Cl-SB-24-02
C1-SB-25-02
C1-SB-26-02
Cl -SB-27-02
C1-SB-28-02
C1-SB-81-02
C1-SB-85-02
Cl-SB-86-02
C1-SB-87-02

ARSENIC

Concentration
(mg/kg)

0.34 U
0.67 BJ
0.45 U
0.45 UJ
1.40 B
3.00 J
0.34 U

0.345 UJ
0.345 UJ
0.345 U

0.98 BJ
1.90 B
1.10 BJ

0.345 U
3.45 UJ

Log of
Concentration Frequency: 6/15
_Lmjl/!yjjL Average: 1 .03 Sample Std. Dev.

Average log: -0.33 Sample Std. Dev.
- 1 - 1 UCL: 1 .76 * (log value)
-0.4 Maximum: 1.10
-0.8
-0.8
0.3

.1
- .1
- .1
- .1
- .1
0.0
0.6
0.1
-1.1
1.2

1.010
0.84

* 95% UCL EXCEEDS MAXIMUM DETECTED VALUE



7/21/95

INORGANIC:

Sample Location

C1-SB-18-02
C1-SB-19-02
C1-SB-20-02
C1-SB-21-02
C1-SB-22-02
C1-SB-23-02
C l -SB-24-02
C1-SB-25-02
C1-SB-26-02
Cl-SB-27-02
C1-SB-28-02
C1-SB-81-02
C1-SB-85-02
Cl-SB-86-02
C1-SB-87-02

MANGANESE

Concentration
(mg/kg)

460
425

1450
1060
560
553

1430
658
377
394

2300
835
296
352
592

LOT 1A-SU

Log of
Concentration

_(mg/kg)

6.1
6.1
7.3
7.0
6.3
6.3
7.3
6.5
5.9
6.0
7.7
6.7
5.7
5.9
6.4

iCE SOIL

Frequency:
Average:

Average log:
UCL:

Maximum:

15/15
782.80

6.48
1104.05
2300.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

558.73
0.60



7/21/95

INORGANIC:

Sample Location

C1-SB-18-02
C1-SB-19-02
C1-SB-20-02
Cl-SB-21-02
C1-SB-22-02
C1-SB-23-02
Cl-SB-24-02
C1-SB-25-02
C1-SB-26-02
C1-SB-27-02
Cl -SB-28-02
C1-SB-81-02
C1-SB-85-02
C1-SB-86-02
C1-SB-87-02

MERCURY

Concentration Q
(mg/kg)

0.055 U
1.00
0.06 U
0.06 U
0.06 U
0.53 U
0.61
0.06 U
1.90
2.20
0.56
0.06 U
0.06 U
0.34
0.16

LOT 1A-SUBSU& SOIL

Log of
Concentration Frequency: 7/15

(mg/kg) Average: 0.51 Sample Std. Dev. O.fi9
Average tog: -1.54 Sample Std. Dev. 1 .40

-2.9 UCL: 2.22* (log value)
0.0 Maximum: 2.20
-2.9
-2.8
-2.8
-0.6
-0.5
-2.8
0.6
0.8
-0.6
-2.8
-2.8
-1.1
-1.8

* The 95% UCL exceeds the maximum concentration detected in the samples.



7/21/95 LOT IB- SURFAl

PCB: ALDRIN

Sample Location

C1-SB-08-01
C1-SB-09-01
C1-SB-10-01
C1-SB-1 1-01
C1-SB-12 -01
C1-SB-13-01
C l -SB-14 -01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1-SB-38-01
C1-SB-39-01
C1-SB-43-01
C 1 - S B - 4 6 - 0 1
C 1 - S B - 5 1 - 0 1
C1-SB-69-01
C1-SB-71A
C l -SB-73 -01
C1-SB-74-01
C1-SB-7S-01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
Cl-SB-84-01
SS-3
SS-4

Concentration
(mg/kg)

0.001 U
0.002 J
0.058 D

0.00225 U
0.00105 U
0.00105 U
0.0029

0.44 0
0.11 J
0.14

R
R

0.05 U
0.13 D

0.0035
0.0033
0.0012 U

0.032 J
0.13 D

8.3 D
R

0.001 J
0.0039

0.00095 U
0.00027 J
0.0016 JP

Log of
Concentration

-6.9
-6 .2
-2.8
-6.1
-6.9
-6.9
-5.8
-0.8
-2 .2
-2.0

-3.0
-2.0
-5.7
-5.7
-6.7
-3 .4
-2.0
2.1

-6.9
-5.5
-7.0
-8.2
-6.4

Frequency:
Average:

Average log:
UCL:

Maximum:

16/26
0.41

-4.66
4.53
8.30

Sample Std. Dev. 1.723
Sample Std. Dev. 2.60

(log value)



7/21/95 LOT IB- SUM JIL

INORGANIC:

Sample Location

C1-SB-08-01
C1-SB-09-01
C1-SB-10-01
C l -SB-1 1-01
C1-SB-12-01
Cl -SB-13-01
C1-SB-M-01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1-SB-38-01
C1-SB-39-01
C1-SB-43 -01
C1-SB-46-01
C l -SB-51 -01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C l -SB-75-01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

ANTIMONY

Concentration
(mg/kg)

5.25 U
5.55 UJ
5.45 UJ
5.85 U
5.55 U

5.4 U
5.45 UJ
5.35 UJ

5.325 U
6.15 U
29.7 J
26.4

5.4 UJ
5.55 U
5.35 U
5.95 U
6.35 U
5.35 U
5.45 UJ

5.4 UJ
5.95 U

5.8 U
5.2 U

5.35 U
1.2 UN

1.25 UN

Log of
Concentration

(mg/kg)

1.7
1.7
1.7
1.8
1.7
1.7
1.7
1.7
1.7
1.8
3.4
3.3
1.7
1.7
1.7
1.8
1.8
1.7
1.7
1.7
1.8
1.8
1.6
1.7
0.2
0.2

Frequency:
Average:

Average log:
UCL:

Maximum:

2/26
6.96
1.72
8.87

29.70

Sample Std. Dev. 6.34
Sample Std. Dev. 0.63

(log value)



LOT 1B - SURF OIL

PCB:

Sample Location

Cl -SB-09-01
C1-SB-09-01
Cl-SB-10-01
C 1 - S B - 1 1-01
C l -SB-12 -01
C 1 - S B - 1 3 - 0 1
C1-SB-14 -01
C l - S B - 1 5 - 0 1
C1-SB-16-01-AV
C1-SB-17-01
C1-SB-38-01
C1-SB-39-01
C 1 - S B - 4 3 - 0 1
C1-SB-46-01
C1-SB-51 -01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

AROCLOR 1248

Concentration Q
(mg/kg)

0.07 J
0.019 U

1.2 D
0.0435 U
0.0205 U

0.019 U
0.0195 U

11 DJ
0.2 U
3.6

0.195 U
0.97

2.1 J
3.6

0.085
0.059
0.023 U

0.68 J
6.1 D

310 D
0.37

0.021 U
0.055 J

0.0185 U
0.018 U
0.086

Log of
Concentration Frequency: 15/26
_Lmg/k£]_ Average: 13.10 Sample Std. Dev. 60.61

Average tog: -1.50 Sample Std. Dev. 2.55
-2.7 UCL: 73.26 (log value)
-4.0 Maximum: 310.00
0.2
-3 .1
-3.9
-4.0
-3.9
2.4

-1.6
1.3

-1.6
0.0
0.7
1.3

-2.5
-2.8
-3.8
-0.4
1.8
5.7

-1.0
-3.9
-2.9
-4.0
-4.0
-2.5

1-



7/21/95

PCB:

Sample Location

C1-SB-8-01
Cl-SB-09-01
C1-SB-10-01
C1-SB-1 1-01
C l -SB-12 -01
C1-SB-13-01
Cl -SB-14-01
C1-SB-15 -01
C1-SB-16-01-AV
C1-SB-17-01
C1-SB-38-01
Cl-SB-39-01
C1-SB-43-01
C1-SB-46-01
C1-SB-51-01
Cl-SB-69-01
C1-SB-71A
C1-SB-73-01
Cl -SB-74-01
C1-SB-75-01
C1-SB-76-01
Cl-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

AROCLOR 125'

Concentration
(mg/kg)

0.019 U
R

2.3 D
0.35

0.0205 U
0.019 U
0.085

4.5 D
0.495 J

1.6 J
3.1 J
6.6 D
3.9 J

0.095 U
0.051

0.14
0.023 U

0.64 J
1.5
47 J

0.19
0.033 J

0.13
0.0185 U
0.018 U
0.019 U

LOT IB-SURFAi

Log of
Concentration

L

-4.0

0.8
-1.0
-3.9
-4.0
-2.5
1.5

-0.7
0.5
1.1
1.9
1.4

-2.4
-3.0
-2.0
-3.8
-0.4
0.4
3.9

-1 .7
-3.4

Frequency:
Average:

Average log:
UCL:

Maximum:

18/26
2.91

- 1 .41
8.47

47.00

Sample Std. Dev. 9.35
Sample Std. Dev. 2.31

(log value)

-4.0



7/21/95 LOT IB- SURFAL,.

PCB:

Sample Location

C1-SB-08-01
Cl-SB-09-01
C1-SB-10-01
C1-SB-1 1-01
C1-SB-12-01
C1-SB-13-01
C1-SB-14-01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1-SB-38-01
C1-SB-39-01
C 1 - S B - 4 3 - 0 1
C1-SB-46-01
C 1 - S B - 5 1 - 0 1
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
Cl -SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

AROCLOR 1260

Concentration Q
(mg/kg)

0.019 U
0.044 J

1.4 0
0.27 J

0.0205 U
0.019 U
0.08

4.1 D
1.9 DJ

0.82
2 J

8.6 D
43 J

0.095 U
0.062
0.084 J

0.1 J
0.53 J

3.2 D
170 D

0.19
0.029 J
0.087

0.0185 U
0.018 UP
0.085 P

Logof
Concentration Frequency: 20/26

(ma/ka) Average: 9.11 Sample Std. Dev. 33.88
Average log: -1.24 Sample Std. Dev. 2.52

-4.0 UCL: 84.91 (log value)
-3.1 Maximum: 170.00
0.3
-1.3
-3.9
-4.0
-2.5
1.4
0.6
-0.2
0.7
2.2
3.8

-2.4
-2.8
-2.5
-2.3
-0.6
1.2
5.1

-1.7
-3.5
-2.4
-4.0
-4.0
-2.5



7/25/95

INORGANIC:

Sample Location

C1-SB-08-01
C1-SB-09-01
C1-SB-10-01
C1-SB-1 1-01
C1-SB-12-01
C1-SB-13 -01
C1-SB-14-01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
Cl -SB-38-01
C1-SB-39-01
C1-SB-43-01
C1-SB-46-01
C l -SB-51 -01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
Cl-SB-76-01
C1-SB-82-01
Cl-SB-83-01
C1-SB-84-01
SS-3
SS-4

ARSENIC

Concentration
(mg/kg)

0.69 UJ
2.1 BJ

8
2.4 BJ
1.5 BJ

0.35 UJ
2.2 B
1.3 B
1.6 BJ
7.4
3.9

3
4.7
1.6 B
1.1 B
2.9
4.9
1.5 BJ
1.9 B

0.92 B
1.7 BJ
2.8
1.3 BJ
2.4
5.3 S
3.5 S

LOT IB-SURFAi

Log of
Concentration

_(mg/kg)_

iCt w .1.

-0.4
0.7
2.1
0.9
0.4
-1.0
0.8
0.3
0.5
2.0
1.4
1.1
1.5
0.5
0.1
1.1
1.6
0.4
0.6
-0.1
0.5
1.0
0.3
0.9
1.7
1.3

Frequency:
Average:

Average log:
UCL:

Maximum:

24/26
2.73
0.77
3.84
8.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

1.95
0.72



7/25/95 LOT IB- SURFACt ^

INORGANIC: CADMIUM

Sample Location

C1-SB-08-01
Cl -SB-09-01
C1-SB-10-01
C1-SB- 1-01
C1-SB- 2-01
C1-SB- 3-01
C1-SB- 4-01
C1-SB- 5-01
C1-SB- 6-01-AV
C1-SB- 7-01
C1-SB-38-01
C1-SB-39-01
C 1 - S B - 4 3 - 0 1
Cl -SB-46-01
C 1 - S B - 5 1 - 0 1
C l -SB-69 -01
C1-SB-71A
C1-SB-73-01
C l - S B - 7 4 - 0 1
C1-SB-75-01
Cl -SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

Concentration
(mg/kg)

1.3
0.48 U

6.2
0.5 U

0.485 U
3
1 BJ

0.465 U
1.33 J
0.55 U

30
8.2
6.9

0.475 U
0.465 U

0.5 U
1.4 B

0.465 U
5.1
3.7 J
0.5 U
0.5 U

0.45 U
1.1 B

0.55 U
0.55 U

Log of
Concentration

(mg/kfl)

0.3
-0.7
1.8

-0.7
-0.7
1.1
0.0
-0.8
0.3
-0.6
3.4
2.1
1.9

-0.7
-0.8
-0.7
0.3
-0.8
1.6
1.3

-0.7
-0.7
-0.8
0.1
-0.6
-0.6

Frequency:
Average:

Average tog:
UCL:

Maximum:

12/26
2.93
0.17
4.79

30.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

5.97
1.19



7/25/95 LOT 18 - SURFACc

INORGANIC:

Sample Location

C1-SB-08-01
C1-SB-09-01
C1-SB-10-01
C l -SB-1 1-01
C1-SB-12-01
C1-SB-13-01
C1-SB-14-01
C l -SB-15-01
C1-SB-16-01-AV
C1-SB-17 -01
C l -SB-38 -01
C1-SB-39-01
C1-SB-43 -01
C1-SB-46-01
C1-SB-51-01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

CHROHIUH VI

Concentration Q
(mg/kg)

23.5
3.8

61.43
6.87
2.84
3.41
4.21
7.34
17.7 J

13.03 J
25.71

8.44 J
6.71

27.14 J
4.57 J
8.26 J
3.81
3.67

24.14
8.67
6.54 J
1.57
3.67
4.83
3.17
4.59

Log of
Concentration Frequency: 26/26

(mg/kg) Average: 11.14 Sample Std. Dev. 12.87
Average tog: 1 .99 Sample Std. Dev. 0.87

3.2 UCL: 16.40 (log value)
1.3 Maximum: 61.43
4.1
1.9
1.0
1.2
1.4
2.0
2.9
2.6
3.2
2.1
1.9
3.3
1.5
2.1
1.3
1.3
3.2
2.2
1.9
0.5
1.3
1.6
1.2
1.5



LOT 1B - SURFL .OIL

PCB:

Sample Location

C1-SB-08-01
Cl-SB-09-01
C1-SB-10-01
C l - S B - 1 1-01
C 1 - S B - 1 2 - 0 1
C 1 - S B - 1 3 - 0 1
C1-SB-14 -01
C1-SB-15 -01
C1-SB-16-01-AV
C1-SB-17-01
C l -SB-38-01
C1-SB-39-01
C 1 - S B - 4 3 - 0 1
C1-SB-46-01
C1-SB-51 -01
C1-SB-69-01
C1-SB-71A
C l - S B - 7 3 - 0 1
C1-SB-74-01
C1-SB-75 -01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

DIELDRIN

Concentratioii Q
(mg/kg)

1.9 U
0.044 J
0.064 D

0.0053 JN
0.00205 U
0.0019 U

0.043
0.019 U

0.0275 J
0.023 U

R
0.058 JN

13 D
0.0095 U
0.0019 U
0.0087
0.0038 J

0.051 J
0.057

R
R

0.0021 U
0.0023 JN

0.00185 U
0.00075 JP

0.06

Log of
Concentration Frequency: 15/26

(mg/kg) Average: 0.67 Sample Std. Dev. 2.716
Average log: -4.06 Sample Std. Dev. 2.31

0.6 UCL: 2.95 (log value)
-3.1 Maximum: 13.00
-2.7
-5 .2
-6.2
-6.3
-3.1
-4.0
-3.6
-3.8

-2.8
2.6

-4.7
-6.3
-4.7
-5.6
-3.0
-2.9

-6.2
-6.1
-6.3
-7.2
-2.8



7/25/95 LOT IB- SURFACt -

INORGANIC:

Sample Location

C1-SB-08-01
Cl-SB-09-01
C1-SB-10-01
C1-SB-11 -01
C1-SB-12 -01
C l - S B - 1 3 - 0 1
C1-SB-M-01
Cl -SB-15-01
C1-SB-16-01-AV
Cl-SB-17-01
C1-SB-38-01
Cl -SB-39-01
C1-SB-43-01
Cl -SB-46-01
C1-SB-51 -01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

MANGANESE

Concentration Q
(mg/kg)

282
814
746

1670
388
518
957
537

1104 J
189
823
996
258
387
606

1840
256
578

1010
679

1370
102
806
565
166 N

1030 N

Log of
Concentration Frequency: 26/26

Jmfl/kfl) Average: 718.35 Sample Std. Dev. 447.77
Average log: 6.36 Sample Std. Dev. 0.73

5.6 UCL: 1034.28 (log value)
6.7 Maximum: 1840.00
6.6
7.4
6.0
6.2
6.9
6.3
7.0
5.2
6.7
6.9
5.6
6.0
6.4
7.5
5.5
6.4
6.9
6.5
7.2
4.6
6.7
6.3
5.1
6.9



7/25/95 LOT 1B - SURFL
INORGANIC:

Sample Location

Cl -SB-08-01
C1-SB-09-01
C1-SB-10-01
C l -SB-11 -01
C1-SB-12 -01
Cl -SB-13-01
C l -SB-14-01
Cl -SB-15-01
C1-SB-16-01-AV
C l -SB-17 -01
C1-SB-38-01
C1-SB-39-01
C l - S B - 4 3 - 0 1
C1-SB-46-01
C l - S B - 5 1 - 0 1
Cl-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
Cl-SB-76-01
Cl-SB-82-01
C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

MERCURY

Concentration Q
(mg/kg)

0.055 U
2.7
2.8

0.16
0.06 U
0.06 U
0.69

2.6
0.84 J

0.065 U
0.71
0.06 U

3.7
0.06 U
0.06 U
0.19
0.36
0.06 U

7.7
0.56
0.17
0.14

1.2
0.06 U
0.02 U
0.13

Log of
Concentration Frequency: 16/26

(mg/kg) Average: 0.97 Sample Std. Dev. 1 .72
Average log: - 1 .33 Sample Std. Dev. 1 .66

-2.9 UCL: 3.59 (log value)
1.0 Maximum: 7.70
1.0

-1.8
-2.8
-2.8
-0.4
1.0

-0.2
-2.7
-0.3
-2.8
1.3

-2.8
-2.8
-1.7
-1.0
-2.8
2.0

-0.6
-1.8
-2.0
0.2
-2.8
-3.9
-2.0



7/25/95 LOT IB -SURFAU _

INORGANIC:

Sample Location

C1-SB-08-01
C1-SB-09-01
C1-SB-10-01
Cl -SB-1 1-01
C1-SB-12-01
C1-SB-13-01
C1-SB-14-01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17 -01
Cl -SB-38-01
C1-SB-39-01
C1-SB-43-01
C1-SB-46-01
C l -SB-51-01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-82-01
Cl-SB-83-01
C1-SB-84-01
SS-3
SS-4

THALLIUM

Concentration
(mg/kg)

0.12 U
0.12 U
0.12 U

0.125 U
0.485 U
0.115 UJ

0.12 U
0.115 U
0.115 U
0.135 U

0.12 U
0.125 U
0.115 U

0.12 U
0.465 U

0.58 B
1.9 BJ
1.8 B

0.12 UJ
0.115 U

0.13 U
0.125 U
0.115 U
0.465 U

0.44 UW
0.455 U

Log of
Concentration

-2 .1
-2.1
-2.1
-2.1
-0.7
-2 .2
-2 .1
-2 .2
-2.2
-2.0
-2 .1
-2.1
-2.2
-2.1
-0.8
-0.5
0.6
0.6
-2.1
-2.2
-2.0
-2.1
-2.2
-0.8
-0.8
-0.8

Frequency:
Average:

Average log:
UCL:

Maximum:

3/26
0.34

-1.59
0.46
1.90

Sample Std. Dev. 0.47
Sample Std. Dev. 0.88

(log value)



7/25/95 LOT IB - SURFA1L
INORGANIC:

Sample Location

C1-SB-08-01
C1-SB-09-01
C1-SB-10-01
C1-SB-1 1-01
Cl -SB-12 -01
C1-SB-13 -01
C1-SB-M-01
C1-SB-15 -01
C1-SB-16-01-AV
C1-SB-17 -01
Cl -SB-38-01
C1-SB-39-01
C1-SB-43-01
C1-SB-46-01
C l -SB-51 -01
C1-SB-69-01
C1-SB-71A
Cl -SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
Cl-SB-82-01
C1-SB-83-01
Cl-SB-84-01
SS-3
SS-4

VANADIUM

Concentration
(mg/kg)

22.5
27.6
40.7 J
219

36.4 J
33.5
35.6 J
34.4 J
28.3
56.2

34.15 UJ
37.2
49.7 J
29.8
34.2 J
230 J

47.2 J
28.3
27.5
32.8 J
200
18.5
26.1
219 J
21.7

48

Log of
Concentration

(mg/kg)

3.1
3.3

Frequency:
Average:

Average log:
UCL:

Maximum:

25/26
62.24

3.78
81.23

230.00

Sample Std. Oev.
Sample Std. Dev.

(log value)

68.00
0.74

3.7
5.4
3.6
3.5
3.6
3.5
3.3
4.0
3.5
3.6
3.9
3.4
3.5
5.4
3.9
3.3
3.3
3.5
5.3
2.9
3.3
5.4
3.1
3.9



LOT 1A AND I (SITE-WIDE)- SURFACE SOIL

PESTICIDEyPCB:

Sample Location

C1-SB 18-01
C1 SB-19-01
C1 SB-24-01
C1-SB-25-01
C1-SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-59-01
C1 -SB-09 -01
C1-SB-10-01
C1 SB 11-01
C1-SB-12-01
C1 SB 1301
C1 SB 14 01
C1-SB 1501
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1 -SB-21 -01 -AV
C1-SB-22-01
C1-SB-23-01
C1 -SB-38-01
C1 -SB-39-01
C1 -SB-43-01
C1-SB-46-01
C1 -SB-51 -01
C1 -SB-69-01
C1-SB-71A
C1-SB-73-01
C1 -SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C1 -SB-82-01

ALDRIN

Concentration Q
(mg/kg)

0.0011 U
0.001 U

0.00105 U
0.001 U

0.00105 U
0.00105 U

0.001 U
0. 00105 U

0.002 J
0.058 D

0 00225 U
0.00105 U

0.001 U
0.0029

0.44 D
0.11 J
0.14

0.001 U
0.001025 U
0.00105 U

0.001 U
R
R

0.05 U
0.13 D

0.0035
0.0033
0.0012 U

0.032 J
0.13 D
8.3 D

• R
0.00105 U

0.001 J

Log ol
Concentration Frequency: 16/35

(mg/kg) Average: 027 Sample Std. Dev. 1.40
Average log: -5.42 Sample Std. Dev. 2.35

-6.8 UCL: 0.38 (log value)
-6.9 Maximum: B.30
- 6 9
•6.9
-6.9
-6.9
-6.9
•6.9
- 6 2
-2.8
-6.1
•69
6 9

-5.8
-0.8
-2.2
-2.0
-6.9
-6.9
-6.9
-6.9

-3.0
-2.0
-5.7
-5.7
-6.7
-3.4
-2.0
2.1

-6.9
-6.9



C1-SB-8301
C1-SB-84-01
SS-3
SS-4

0.0039
0.00095 U
0.00027 J

0.0016 JP

-5.5
-7.0
-8.2
-6.4



LOT1AANDLC SITE-WIDE)- SURFACE SOIL

PESTICIDE/RGB:

Sample Location

C1-SB-18-01
C1-SB-19-01
C1-SB 24-01
C1-SB-25-01
C1-SB-26-01
C1 -SB-27 -01
C1 -SB-28-01
C1-SB-59-01
C1 -SB-09-01
C1-SB-10-01
C1-SB-11-01
C1-SB-12-01
C1-SB-13-01
C1-SB-1401
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1-SB-21-01-AV
C1 -SB-22-01
C1 -SB-23-01
C1 -SB-38-01
C1 -SB-39-01
C1 -SB-43-01
C1 -SB-46-01
C1-SB-51 01
C1 -SB-69-01
C1 -SB-71 A
C1 -SB-73-01
C1-SB-74-01
C1-SB-75-01
C1 -SB-76-01
C1-SB-81-01
C1-SB-82-01

DIELDRIN

Concentration Q
(mg/kg)

0.00215 U
0.00195 U
0.00205 U

0.002 U
0.00205 U

0.002 U
0.002 U
0.002 U
0.044 J
0.064 0

0.0053 JN
0.00205 U

0.0019 U
0.043
0.019U

0.0275 J
0.023 U
0.017

0.00195 U
0.002 U

0.00195 U
R

0.058 JN
13 D

0.0095 U
0.0019 U
0.0087
0.0038 J

0.051 J
0.057

R
, R

0.00205 U
0.0021 U

Log ol
Concentration Frequency: 15/35

(mg/kg) Average: 0.39 Sample Std. Dev. 2.19
Average log: -4.93 Sample Std. Dev. 1.91

-6.1 UCL: 0.16 (log value)
-6.2 Maximum: 13.00
-6.2
-6.2
-6.2
-6.2
-6.2
-6.2
-3.1
-2.7
-5.2
•6.2
-6.3
-3.1
-4.0
-3.6
-3.8
-4.1
-6.2
-6.2
-6.2

-2.8
2.6
-4.7
-6.3
-4.7
-5.6
-3.0
-2.9

-6.2
-6.2



C1 -SB 83-01
C1-SB-84-01
SS-3
SS-4

0.0023 JN
0.00185 U
0.00075 JP

0.06

•6.1
-6.3
-7.2
-2.8



LOT1AANDLO JE-WIDE)- SURFACE SOIL

PESTCIDE '̂CB:

Sample Location

C1-SB-18-01
C1-SB 19 01
C1-SB-24-01
C1 -SB-25-01
C1-SB-2601
C1 -SB-27 -01
C1 -SB-28-01
C1 -SB-59-01
C1-SB-09-01
C1-SB-10-01
C1-SB-11 01
C1-SB-12-01
C1-SB-13-01
C1-SB-14-01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1 -SB-21 -01 -AV
C1-SB-22-01
C1-SB-23-01
C1 -SB-38-01
C1 -SB-39-01
C1-SB-43-01
C1-SB-46-01
C1-SB-51-01
C1-SB-69-01
C1 -SB-71 A
C1 -SB-73-01
C1 -SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C.I -SB-82-01

AROCLOR 1248

Concentration Q
(mg/kg)

0.0215 U
0.0195 U
0.0205 U

0.02U
0.0205 U

0.02U
0.02U
0.02U
0.07 J

1.20
0.0435U
0.0205 U

0.019 U
0.0195 U

11 DJ
0.2U
3.6

0.0195 U
0.0195 U

0.02U
0.0195U

0.195U
0.97
2.1 J
3.6

0.085
0.059
0.023 U

0.68 J
6.1 D

310 D
Q.37

0.0205 U
0.021 U

Log of
Concentration Frequency: 15/38

(mg/kg) Average: 8.97 Sample Std. Dev. 50.20
Average log: -2.26 Sample Std. Dev. 2.38

-3.8 UCL 9.92 (log value)
-3.9 Maximum: 310.00
-3.9
-3.9
-3.9
-3.9
-3.9
-3.9
-2.7
0.2
-3.1
-3.9
-4.0
-3.9
2.4
-1.6
1.3
-3.9
-3.9
-3.9
-3.9
-1.6
0.0
0.7
1.3
-2.5
-2.8
-3.8
-0.4
1.8
5.7
-1.0
-3.9
-3.9



C1 SB-83-01
C1 SB 84-01
SS-3
SS4

0.055 J
0.0185 U

0 018 U
0 086

-2.9
- 4 0
- 4 0
• 2 5



LOT 1A AND Ld( ;SITE-WIDE)- SURFACE SOIL

PESTICDE/PCB:

Sampla Location

C1-SB-18 01
C1-SB-19-01
C1-SB-24-01
C1 -SB-25-01
C1-SB-26-01
C1 -SB-27 -01
C1-SB-28-01
C1 -SB-59-01
C1 SB-09-01
C1 SB-10-01
C1 SB-11 01
C1-SB 1201
C1 SB-13-01
C1 SB-1401
C1-SB 1501
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1-SB-21-01-AV
C1 -SB-22-01
C1 -SB-23 01
C1 -SB-38 01
C1-SB-39-01
C1 -SB-43-01
C1 -SB-48-01
C1 SB 51 01
C1-SB-69-01
C1 -SB-71 A
C1 -SB-73-01
C1-SB-74-01
C1 -SB-75-01
C1-SB-76-01
C1-SB-81-01
C1-SB-82-01

AROCLOR 1254

Concentration O
(mg/kg)

0.0215 U
0.0195 U
0.0205 U

0.02 U
0.0205 U

0.02U
0.02 U
0.03 J

R
2.3 D

0.35
0.0205 U
0.019U
0.085

4.50
0.495 J

1.6 J
0.0195U
0.0195 U

0.024 J
0.0195 U

3.1 J
6.6D
3.9 J

0.095 U
0.051

0.14
0.023 U

0.64 J
1.5D
47 J

0.19
0.0205 U
0.033 J

Log of
Concentration Frequency: 19/37

(mg/kg) Average: 1.98 Samcle Std. Dev. 7.75
Average log: -2.20 Sample Std. Dev. 2.22

-38 UCL: 5.79 (log value)
-3.9 Maximum: 47.00
-3.9
-39
-3.9
-3.9
-3.9
•35

0.8
-1.0
-3.9
-4.0
-2.5
1.5

-0.7
0 5
-3.9
-3.9
-3.7
-3.9
1.1
1.9
1.4
-2.4
-3.0
-2.0
-3.8
-0.4
0.4
3.9
-1.7
-3.9
-3.4



C1 SB-83-01
C1-SB 84 01
SS-3
SS-4

0.13
0.0185 U

0.01B U
0.019 U

-2.1
-4.0
-4.0
•4.0



LOT 1A AND SITE-WIDE)- SURFACE SOIL

T

PESTICIDE/PCB:

Sample Location

C1-SB-18-01
C1-SB-19 01
C1-SB 24 01
C1-SB-2501
C1 SB-26-01
C1-SB-27-01
C1-SB 2801
C1 -SB-59-01
C1 -SB-09-01
C1-SB-10-01
C1-SB-11-01
C1-SB-12-01
C1-SB-13-01
C1-SB-1401
C1 -SB- 15-01
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1 -SB-21 -01 -AV
C1-SB-22-01
C1-SB-23-01
C1 -SB-38 01
C1 -SB-39-01
C1 -SB-43-01
C1 -SB-46-01
C1 -SB-51 -01
C1 -SB-69-01
C1 -SB-71 A
C1 -SB-73-01
C1 -SB-74-01
C1 -SB-75-01
C1 -SB-76-01
C1 -SB-81 -01
C1 -SB-82-01

AROCLOR 1260

Concentration O
(mg/Kg)

0.0215 U
0.0195 U
0.0205 U

0.02 U
0.0205 U

0.02 U
0.02 U
0.02 U

0.044 J
1.4 D

0.27 J
0.0205 U

0.019 U
0.08

4.1 D
1.9 DJ

0.82
0.0195 U
0.0195U

0.023 J
0.0195 U

2 J
8.6 D
43 J

0.095 U
0.062
0.084 J

0.1 J
0.53 J
3.20
170 D

0.19
0.0205 U

0.029 J

Log ol
Concentration Frequency: 21/38

(mg/kg) Average: 6.24 Sample Std. Dev. 28.18
Average log: -2.08 Sample Std. Dev. 2.42

-3.8 UCL: 13.28 (log value)
-3.9 Maximum: 170.00
-3.9
-3.9
-3.9
-3.9
-3.9
-3.9
•3.1
0.3
-1.3
-3.9
•4.0
•2.5
1.4
0.6
-0.2
-3.9
•3.9
-3.8
-3.9
0.7
2.2
3.8
-2.4
•2.8
-2.5
-2.3
-0.6
1.2
5.1
-1.7
-3.9
-3.5



C1-SB-83-01
C1 SB-84-01
SS-3
SS-4

0.087
0.0185 U
0.018 IP
0.085 P

-2.4
-4.0
-4.0
-2.5



LOT 1AANDLC .SITE-WIDE)- SURFACE SOIL

MORGANC:

Sample Location

C1-SB-18-01
C1-SB-19-01
C1-SB-24-01
C1-SB-25-01
C1-SB-26-01
C1 -SB-27-01
C1-S8-28-01
C1-SB-59-01
C1 -SB-09-01
C1-SB-10-01
C1-SB-11-01
C1-SB-12-01
C1-SB-13-01
C1 SB 14 01
C1-SB-15-01
C1-SB-1601-AV
C1-SB-17-01
C1 -SB-20-01
C1 -SB-21 -01 -AV
C1 -SB-22-01
C1 -SB-23-01
C1-SB-3B01
C1 -SB-39-01
C1-SB-43-01
C1 -SB-46-01
C1-SB-51 01
C1 -SB-69-01
C1-SB-71A
C1-SB-73-01
C1 -SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C1 -SB-82-01

ANTIMONY

Concentration Q Log ol
(mg/kg) Concentration Frequency: 2 /38

(mg/kg) Average: 6.53 Sample Std. Dev. 5.25
Average tog: 1.72 Sample Std. Dev. 0.52

5.85 U
5.45 U

5.5 U
5.55U
5.6U
5.6U

5.45 U
5.6 U

5.55UJ
5.45UJ
5.85U
5.55U

5.4 U
5.45UJ
5.35UJ

5.325 U
6.15U
5.55 U
5.55 U
5.75U

.8 UCL: 7.52 (log value)

.7 Maximum: 29.70

.7

.7

.7

.7

.7

.7

.7

.7

.8

.7

.7

.7

.7

.7

.8

.7

.7

.7
5.45 U 1.7
29. 7 J 3.4
26.4 3.3

5.4 UJ .7
5.55U .7
5.35U .7
5.95 UJ .8
6.35 U .8
5.35U .7
5.45 UJ .7

5.4 UJ .7
.5.95U .8
5.55U 1.7
5.8 U 1.8



C1 SB-8301
C1-SB 84 01
SS-3
SS-4

52 U
5.35 U

1.2 UN
1.25 UN

1 6
1 7
0 2
0.2



LOT 1A AND \\ (SITE-WIDE)- SURFACE SOIL

MORGANC:

Sample Location

C1-SB 18-01
C1-SB 19-01
C1-SB24-01
C1-SB-25-01
C1 -SB 26-01
C1-SB-27-01
C1-SB 28-01
C1-SB 59-01
C1-SB-09-01
C1-SB 10-01
C1-SB 11-01
C1 -SB 12-01
C1 -SB- 13-01
C1-SB 1401
C1-SB-1501
C1-SB-16 01-AV
C1-SB-17-01
C1-SB-20-01
C1-SB 21-01-AV
C1 -SB-22-01
C1 -SB-23-01
C1-SB-38-01
C1-SB-39-01
C1-SB-43-01
C1-SB-46-01
C1 -SB-51 -01
C1 -SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-7S-01
C1-SB-76-01
C1-SB-81-01
C1-SB-82-01

ARSEMC

Concentration O
(mfl/kg)

R
3.8 J

0.36 U
0.36 UJ

0.9 BJ
0.93BJ
2.3 BJ
1.2 B
2.1 BJ

8
2.4 BJ
1.5BJ

0.35UJ
2.2B
1.3B
1.6BJ
7.4
2.3B
3.2
0.5 UJ

0.475 U
3.9

3
4.7
1.6B
1.1 B
2.9
4.9
1.5 BJ
1.9B

0.92 B
1.7 BJ

' 2.4 B
2.8

1

Log ol
Concentration Frequency: 32/37

(mg/kg) Average: 241 Sample Std. Dev. 1.82
Average log: 0.59 Sample Std. Dev. 0.81

UCL 3.37 (log value)
1.3 Maximum: 8.00
-1.0
•1.0
-0.1
-0.1
0.8
0.2
0.7
2.1
0.9
0.4
-1.0
0.8
03
0.5
2.0
0.8
1.2

•0.7
-0.7
1.4
1.1
1.5
0.5
0.1
1.1
1.6
0.4
0.6
-0.1
0.5
0.9
1.0



C1 SB-83-01
C1-SB 84-01
SS-3
SS-4

1.3 BJ
2.4
5.3 S
3.5 S

0.3
0.9
1.7
1.3



LOT 1AAND B (SITE-WIDE)- SURFACE SOIL

NORGANC:

Sample Location

C1 SB 18-01
C1-SB 1901
C1-SB-24-01
C1 -SB-25-01
C1-SB-28-01
C1-SB-27-01
C1 -SB-28-01
C1-SB-59-01
C1 -SB-09-01
C1-SB-10-01
C1-SB-11-01
C1-SB-12-01
C1-SB-13-01
C1 SB 14-01
C1-SB-15-01
C1-SB-16-01-AV
C1 -SB- 17-01
C1 -SB-20-01
C 1 -SB-2 1-01 -A V
C1-SB-22-01
C1-SB-23-01
C1-SB-38-01
C1-SB-39-01
C1-SB-43-01
C1-SB-46-01
C1-SB-51-01
C1-SB-69-01
C1-SB-71A
C1 -SB-73-01
C1 -SB-74-01
C1-SB-75-01
C1 -SB-76-01
C1-SB-81-01
C1-SB-82-01

CADMIUM

Concentration Q
(mg/kg)

0.5 U
0.475 U

0.48 U
0.48 U

0.485 U
0.485U
0.475 U

0.49U
0.48 U
6.2
O.SU

0.485 U
3
1 BJ

0.465 U
1.33 J
0.55 U
0.48 U

0.485 U
O.SU

0.475U
30
8.2
6.9

0.475 U
0.465 U

O.SU
1.4B

0.465U
5.1
3.7 J

, O.SU
0.46 U

O.SU

Log ol
Concentration Frequency: 11/38

(mg/kg) Average: 2.14 Sample Std. Dev. 5.04
Average log: -0.14 Sample Std. Dev. 1.06

-0.7 UCL: 2.32 (log value)
-0.7 Maximum: 30.00
-0.7
-0.7
-0.7
-0.7
-0.7
-0.7
•0.7
1.8
-0.7
-0.7
1.1
0.0
-0.8
0.3
-0.6
-0.7
-0.7
-0.7
-0.7
3.4
2.1
1.9
-0.7
-0.8
-0.7
0.3
-0.8
1.6
1.3
-0.7
-0.7
-0.7



C1-SB 8301
C1-SB 84-01
SS-3
SS-4

0.45 U
1.1 B

0.55 U
0.55 U

-0.8
0.1
-0.6
-0.6



LOT 1A AND L'1 (SITE-WIDE)- SURFACE SOIL

INORGANIC:

Sample Location

C1-SB-18-01
C1 SB-19-01
C1 -SB-24-01
C1-SB-25-01
C1-SB 26-01
C1-SB-27-01
C1-SB-28-01
C1 -SB-59-01
C1 -SB 09-01
C1-SB-10-01
C1-SB-11-01
C1-SB-12-01
C1-SB-13-01
C1-SB 14 01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1-SB-21-01-AV
C1 -SB-22-01
C1 -SB-23-01
C1-SB-38-01
C1 -SB-39-01
C1 -SB-43-01
C1-SB-46-01
C1-SB-51-01
C1 -SB-69-01
C1-SB-71A
C1 -SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C1 -SB-82-01

CHROMIUM VI

Concentration O
(mg/kg)

2.84
1 61
3.03
1.97
2.04
1.66
1.21
2.53
3.8

61.4
6.87
2.84
3.41
4 21
7.34
17.7 J

13 J
2.03
3.81 J
1.37
1.36
25.7
8.44 J
6.71
27.1 J
4.57 J
8.26
3. 81
3.67
24.1
8.67
6.54 J
1.67
1.57

Log ol
Concentration Frequency: 38/38

(mg/kg) Average: 7.71 Sample Std. Dev. 11.16
Average tog: 1.51 Sample Std. Dev. 0.94

1.0 UCL: 10.09 (log value)
0.5 Maximum: 61.40
1.1
0.7
0.7
0.5
0.2
0.9
1.3
4.1
1.9
1.0
1.2
1.4
2.0
2.9
2.6
0.7
1.3
0.3
0.3
3.2
2.1
1.9
3.3
1.5
2.1
1.3
1.3
3.2
2.2
1.9
0.5
0.5



C1-SB-83-01
CM-SB 84 01
SS-3
SS-4

3 67
4 82
3 1 7
4.59

1.3
1 6
1 2
1.5



LOT 1A AND L0\ . jITE-WIDE)- SURFACE SOIL

NORGANIC:

Sample Location

C1 SB 18-01
C1-SB 19-01
C1-SB-24-01
C1-SB 25-01
C1 -SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-5901
C1 SB-0901
C1-SB 1001
C1-SB-11-01
C1 SB 1201
C1 SB 13-01
C1-SB-1401
C1-SB 1501
C1-SB-18-01-AV
C1-SB-17-01
C1 -SB-20-01
C1-SB-21-01-AV
C1 -SB-22-01
C1-SB-23-01
C1 -SB-38-01
C1 -SB-39-01
C1-SB-43-01
C1 -SB-46-01
C1-SB-51-01
C1-SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C1-SB-82-01

MANGANESE

Concentration O
(mg/kg)

184
469
423
335

77.6
69.3
54.4
90.9
814
746

1670
388
518
957
537

1104 J
189
247
500

59.4
30.4
823
996
258
387
606

1840
256
578

1010
679

1370
53.3
102

Log ol
Concentration Frequency: 38/38

(mg/kg) Average: 552.32 Sample Std. Dev. 454.48
Average log: 587 Sample Std. Dev. 1.08

5.2 UCL: 997.11 (log value)
6.2 Maximum: 1840.00
6.0
5.8
4.4
4.2
4.0
4.5
6.7
6.6
7.4
6.0
6.2
6.9
6.3
7.0
5.2
5.5
6.2
4.1
3.4
6.7
6.9
5.6
6.0
6.4
7.5
5.5
6.4
6.9
6.5
7.2
4.0
4.6



C1-SB-83-01
C1 -SB-84-01
SS-3
SS-4

806
565
166 N

1030 N

6.7
6.3
5.1
6.9



LOT 1A AND I (SITE-WIDE)- SURFACE SOIL

INORGANIC:

Sample Location

C1-SB-1801
C1-SB-1901
C1-SB-24-01
C1-SB 25-01
C1 -SB-26 01
C1-SB-27-01
C1 -SB-28-01
C1 -SB 59-01
C1-SB-09-01
C1-SB-10-01
C1 -SB- 11 -01
C1-SB-12-01
C1-SB-1301
C1-SB-14 01
C1-SB-15-01
C1-SB-16-01-AV
C1-SB-17-01
C1 -SB-20-01
C1-SB-21-01-AV
C1 -SB-22-01
C1 -SB-23-01
C1-SB 3801
C1-SB-39-01
C1 -SB-43-01
C1-SB-46-01
C1-SB-51-01
C1 -SB-69-01
C1 -SB-71 A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1 -SB-76-01
C1 -SB-81 -01
C1-SB-82-01

MERCURY

Concentration Q
(mg/kg)

0.065 U
0.65
0.06 U

0.1 U
3.3

0.06 U
0.06 U
0.06 U

2.7
2.8

0.16
0.06 U
0.06 U
0.69
2.6

O.B4 J
0.065 U

0.06 U
0.06 U

0.065 U
0.06 U
0.71
0.06 U
3.7

0.06 U
0.06 U
0.19
0.36
0.06 U

7.7
0.56
.0.17
0.06 U
0.14

Log of
Concentration Frequency: 18/38

(mg/kg) Average: 0.78 Sample Std. Dev. 1.53
Average tog: -1.61 Sample Std. Dev. 1.58

-2.7 UCL: 1.60 (log value)
-0.4 Maximum: 7.70
•2.8
-2.3
1.2
-2.8
-2.8
-2.8
1.0
1.0
-1.8
-2.8
-2.8
-0.4
1.0
-0.2
-2.7
-2.8
-2.8
-2.7
-2.8
-0.3
•2.8
1.3
-2.8
-2.8
-1.7
-1.0
-2.8
2.0
-0.6
-1.8
-2.8
-2.0



C1 -SB 8301
C1-SB-84-01
S^3
SS-4

1.2
0.06 U
0.02 U
0.13

0.2
-2.8
-3.9
-2.0



LOT 1A AND LO( ITE-WIDE)- SURFACE SOIL

NORGANC:

Sample Location

C1-SB-18-01
C1-SB 19-01
C1-SB-24-01
C1-SB 2501
C1-SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-59-01
C1-SB-09-01
C1-SB-10-01
C1 -SB- 11 -01
C1-SB-12-01
C1-SB-13-01
C1-SB-14-01
C1-SB-15-01
C1-SB-16 01-AV
C1-SB-17-01
C1-SB-20-01
C1-SB-21-01 AV
C1-SB-22-01
C1-SB-23-01
C1 -SB-38-01
C1 -SB-39-01
C1-SB-43-01
C1 -SB-46-01
C1-SB-51-01
C1 -SB-69-01
C1-SB-71A
C1-SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C1-SB-82-01

THALLIUM

Concentration Q
(mg/kg)

0.125 U
0.1 U

0.12U
0.12U
0.12U
0.12U
0.12 U
0 49 U
0.12U
0.12 U

0.125U
0.485U
0.115 LU

0.12 U
0.115U
0.115 U
0.135U

0.48 U
0.485 U

0.5 U
0.475U

0.12 U
0.125 U
0.115U

0.12U
0.465 U

0.58B
1.9BJ
1.8 B

0.12UJ
0.115 U

0.13 U
0.12 U

0.125 U

Log ol
Concentration Frequency: 3/38

(mg/kg) Average: 0.32 Samole Std. Dev. 040
Average log: -1.58 Sample Std. Dev. 0.82

-2.1 UCL 0.39 (log value)
-2.3 Maximum: 1.90
-2
-2.
-2.
-2.
-2.
-0.7
-2.
•2.
-2.
-0.7
-2.2
-2.1
-2.2
-2.2
-2.0
-0.7
-0.7
-0.7
-0.7
-2.1
-2.1
-2.2
-2.1
-0.8
-0.5
0.6
0.6
-2.1
-2.2
-2.0
-2.1
-2.1



C1 SB 83-01
C1-SB-84 01
S&3
SS^

0.115 U
0.465 U

0.44 UW
0.455 U

- 2 2
- 0 8
•0.8
•0.8



LOT 1A AND LG SITE-WIDE)- SURFACE SOIL

NORGANC:

Sample Location

C1-SB 1801
C1-SB 19-01
C1-SB-24-01
C1-SB-25-01
C1-SB-26-01
C1-SB-27-01
C1-SB-28-01
C1-SB-59-01
C1 SB 0901
C1-SB-10-01
C1-SB 11 01
C1-SB-12-01
C1-SB 1301
C1-SB-14-01
C1-SB-15-01
C1 SB 1601-AV
C1-SB-17-01
C1-SB-20-01
C1 -SB-21 -01 -AV
C1-SB-22-01
C1-SB-23-01
C1-SB-38-01
C1 -SB-39-01
C1-SB-43-01
C1 -SB-46-01
C1 -SB-51 -01
C1 -SB-69-01
C1-SB-71A
C1 -SB-73-01
C1-SB-74-01
C1-SB-75-01
C1-SB-76-01
C1-SB-81-01
C1-SB-82-01

VANADIUM

Concentration O
(mg/kg)

54 3
28.1
34.8
26.3
19.8
23.3
17.7
37.8 J
27.6
40.7 J
219

36.4 J
33.5
35.6 J
34.4 J
28.3
56.2
25.4
36.9 J
18.2
15.8

34.15 LU
37.2
49.7 J
29.8
34.2 J
230 J

47.2 J
28.3
27.5
32.8 J

.200
20.2
18.5

I

Log ol
Concentration Frequency: 37/38

(mg/kg) Average: 51.43 Sample Std. Dev. 58.50
Average log: 3.62 Sample Std. Dev. 0.69

4.0 UCL: 59.58 (log value)
3.3 Maximum: 230.00
3.5
3.3
3.0
3.1
2.9
3.6
3.3
3.7
5.4
3.6
3.5
3.6
3 5
3.3
4.0
3.2
3.6
2.9
2.8
3.5
3.6
3.9
3.4
3.5
5.4
3.9
3.3
3.3
3.5
5.3
3.0
2.9



C1-SB-83-01
C1-SB-84-01
SS-3
SS-4

26.1
219 J

21.7
48

3.3
5.4
3.1
3.9



VOCS:

Sample Location

C1-SB-18-02
C1 SB- 19-02
C1 SB-24-02
C1 SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1-SB-2B-02
C1-SB 85-02
C1 SB 86-02
C1-SB-87-02
C1-SB-08-01
C1 -SB-08-02
C1 -SB-09-02
C1 -SB- 10-02
C1 -SB- 11 -02
C1-SB-11E-02
C1 -SB- 12-02
C1 -SB- 13-02
C1-SB-14-02
C1 -SB- 15-02
C1-SB-15N-02
C1-SB-16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 SB 21-02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

LOT 1A AND l( (SITE-WIDE)- SUBSURFACE SOIL

1 .1 ,2,2-TETR ACHLOROETH ANE

Concentrat'on O Log ol
(mg/kg) Concentration Frequency: 3 /52

(mg/kg) Average: 0.19 Sample Sld. Dev. 1.25

0.0055 UJ
0.0055 U
0.0055 U
0 0055 U
0.0055 U

0.006U
0.006 U

0.0055 U
0.006 U
0.006 U
0.006 U

0.0055 U
0.0055 U
0.0055U
0.0305 UJ

0.006 U
0.006 U

0.0055 U
0.0055 U
0.0055 U

0.006 U
0.004 J
0.058

0.0055 U
0.0055 U
0.0055 U
0.0055 U
0.0055 U
0.028 UJ
0.006 U
0.006 U

O.Q055 U
0.0055 U
0.0055 U

Average log: -4.84 Sample Std. Dev. 1.27
-52 UCL: 0.03 (log value)
-5.2 Maximum: 9.00
-5.2
-5.2
-5.2
•5.
-5
- 5 2
-5.
-5.
•5.
-5.2
-5.2
-5.2
-3.5
-5.1
-5.1
-5.2
-5.2
-5.2
-5.1
-5.5
-2.8
-5.2
-5.2
-5.2
-5.2
-5.2
-3.6
-5.1
-5.1
-5.2
-5.2
-5.2



C1-SB43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-45S-02
C1-SB-51S-02
C1-SB-52S-02AV
C1 -SB 63-02
C1 -SB 72-02
C1-SB-73-02
C1-SB-74 02
C1 -SB-75-02
C1 -SB-76-02
C1-SB-81-02
C1-SB-82-02
C1 -SB 83-02-AV
C1-SB 84 02
SS-1
SS-2

0.0055 U
0.0055 U
0.0055 U
0.0055 U
0.006 U

0.0055 U
0.0055 U
0.0055 U
0.0055 U

0.7 U
0.0055 U

9
0.0055 U
0.006 U

0.00575 U
0.006 U

0.0055 U
0.0055 U

-5.2
-5.2
-5.2
-5.2
-5.1
-5.2
-5.2
-5.2
•5.2
-0.4
-5.2
2.2
-5.2
-5.1
-5.2
-5.1
-5.2
-5.2



LOT 1A AND Lv, .d (SITE-WIDE)- SUBSURFACE SOIL

PESTICIDES/PCBs:

Sample Location

C1 SB-18-02
C1-SB-19-02
C1-SB-24-02
C1 -SB-25-02
C1 -SB-28-02
C1 -SB-27-02
C1 -SB-28-02
C1 -SB-85-02
C1 -SB-86-02
C1 -SB-87 -02
C1-SB-08-01
C1 -SB-08-02
C1 -SB-09-02
C1 -SB-10-02
C1 -SB- 11 -02
C1-SB-11E-02
C1 -SB- 12-02
C1 -SB- 13-02
C1 -SB- 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

ALORIN

Concentration Q
(mg/kg)

0 00095 U
0.00095 U
0.00095 U

0.001 U
0.001 U
0.001 U
0.001 U

0.0021
0.001 U
0.001 U
0.001 U

0.00095 U
0.00095 U

0.0024
0.001 U

0.0016 J
0.001 U

0.00095 U
0.00095 U

0.0051
0.001 U

0.0049 U
0.0053

0.00095 U
0.00095 U
0.00095 U
0.00095 U
0.00095 U

0.001 U
0.0028

0.001 U
0.00095 U

R
0.00095 U

Log ol
Concentration Frequency: 10/50

(mg/kg) Average: 0.005 Sample Std. Dev. 0.02
Average log: -6.59 Sample Std. Dev. 0.99

-7.0 UCL: 0.003 (log value)
•7.0 Maximum: 0.140
-7.0
-6.9
-6.9
-6.9
• 6 9
•6.2
-6.9
-6.9
-6.9
-7.0
-7.0
-6.0
-6.9
-6.4
•6.9
-7.0
-7.0
-5.3
-6.9
-5.3
-5.2
-7.0
-7.0
-7.0
-7.0
-7.0
•6.9
-5.9
-6.9
-7.0

-7.0



C1-SB43N-02
C1 SB-43W-02
C1 SB44N02
C1 SB45S02
C1 SB 51 S 02
C1-SB52S-02AV
C1 -SB 63 02
C1 SB 7202
C1-SB 7302
C1 SB-74 02
C1-SB-75-02
C1 -SB-76-02
C1 SB 81-02
C1 -SB-82-02
C1 SB 83-02 AV
C1 -SB-84 -02
SS-1
SS-2

0 00095 U
0 00095 U
0 00095 U
0 00095 U

0 001 U
0 00095 U
0.00095 U
0.00095 U

0 0093 J
R

0.033
0.14 J

0.00095 U
0.00095 U
0.00095 U

0.001 U
0.0003 J
0.0009 U

- 7 0
• 7 0
•7.0
-7.0
- 6 9
-7.0
-7.0
-7.0
•4.7

-3.4
-2.0
-7.0
-7.0
-7.0
-6.9
-8.1
-7.0



LOT 1AAND J (SITE WIDE)- SUBSURFACE SOIL

PESTICIDE S/PCBs:

Sample Location

C1 SB IB-02
C1 -SB- 19-02
C1 -SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB-28-02
C1 -SB-85-02
C1 -SB-86-02
C1 -SB-87-02
C1 -SB-06-01
C1 -SB 0802
C1 -SB-09 02
C1-SB-1002
C1-SB-11-02
C1-SB-1 IE-02
C1 -SB- 12-02
C1-SB-13-02
C1-SB-14-02
C1 -SB- 15-02
C1-SB-15N-02
C1-SB-16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1-SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

DtELDWN

Concentration Q
(mg/kg)

0.00185 U
0.00185 U
0.00185 U

0.0019 U
0.0019 U
0.0019U

0.00195 U
0.0019 U
0.0019 U
0.0019 U
0.0019 U

0.00185 U
0.00185 UJ

0.0021 J
0.0019 U
0.0019 U

0.00195 U
0.00185 U

0.0018 U
0.00175 U
0.00195 U

0.043
0.00185 U
0.00185 U
0.00185 U
0.00185 U

0.0018 U
0.00185 U
0.0019 U
0.0048

R
0.00185 U

R
0.034

Log ol
Concentration Frequency: 9 /49

(mg/kg) Average: 0.007 Sample Std. Dev. 0.02
Average log: -5.87 Sample Std. Dev. 1.00

-6.3 UCL: 0.006 (log value)
-6.3 Maximum: 0.130
-6.3
-6.3
-6.3
-6.3
-6.2
•6.3
-6.3
-6.3
-6.3
- 6 3
-6.3
-6.2
-6.3
-6.3
-6.2
-6.3
-6.3
-6.3
-6.2
-3.1
-6.3
-6.3
-6.3
-6.3
-6.3
-6.3
-6.3
-5.3

-6.3

-3.4



C1-SB-43N-02
C1-SB-43W-02
C1-SB44N 02
C1-SB-45S-02
C1 SB 51S02
C1-SB-52S-02AV
C1-SB 63-02
C1 -SB-72-02
C1-SB-73-02
C1 -SB-74-02
C1 -SB-75-02
C1 -SB-78-02
C1-SB-81-02
C1 -SB-82 02
C1-SB 83-02-AV
C1-SB-84-02
SS-1
SS-2

0.0051
0.0095 J

0.017 JN
0.00185 U
0.00195 U
0.00185 U
0.00185 U
0.00185 U

0.13 J
R

0.0095 U
0.0275 UJ

0.00185 U
0.00185 U
0.0019 U

0. 00195 U
0.0011 JPB

0.00185 U

-5.3
•4.7
-4.1
-6.3
-6.2
-6.3
- 6 3
-6.3
•2.0

-4.7
-3.6
-6.3
-6.3
-6.3
-6.2
-6.8
-6.3



LOT1AAND\ (SITE-WIDE)- SUBSURFACE SOIL

PESTCIDESyPCBs: TOXAPHENE

Sample Location

C1-SB-1B-02
C1-SB-1902
C1-SB-24-02
C1-SB 25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB-28-02
C1-SB-8S-02
C1 -SB 86-02
C1 -SB-87-02
C1-SB-08-01
C1 -SB-08-02
C1-SB-09-02
C1-SB-10-02
C1 -SB- 11 -02
C1 -SB-1 IE-02
C1 -SB- 12-02
C1 -SB 13-02
C1 -SB- 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1-SB-21-02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

Concenlra:ion Q
(mg/kg)

0.095 U
0.095 U
0.095 U

0.1 U
0. U
0. U
0. U
0. U
0. U
0. U
0.1 U

0.095 U
0.095 UJ

0.09 U
0.1 U
0.1 U
0.1 U

0.095 U
0.095 U

0.09 U
0.1 U

0.49 U
0.095 U
0.095 U
0.095 U
0.095 U
0.095 U
0.095U

0.1 U
0.1 U
0.1 U

d.095 U
0.5U

0.095 U

Log of
Concentration Frequency: 1 /51

(mg/kg) Average: 0.56 Sample Sld. Dev. 3.06
Average log: -2.10 Sample Sld. Dev. 0.86

-24 UCL: 0.23 (log value)
-2.4 Maximum: 22.00
-2.4
-2.3
-2.3
-2.3
-2.3
-2.3
-2.3
-2.3
-2.3
-2.4
-2.4
-2.4
-2.3
•2.3
-2.3
-2.4
-2.4
-2.4
-2.3
-0.7
-2.4
-2.4
-2.4
-2.4
-2.4
-2.4
-2.3
-2.3
-2.3
-2.4
-0.7
-2.4



C1-SB43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-45S-02
C1-SB 51S-02
C1-SB-52S-02AV
C1-SB-6302
C1-SB-7202
C1 -SB-73-02
C1-SB-74-02
C1-SB-75-02
C1 -SB-76-02
C1 -SB-81 02
C1 -SB-82-02
C1-SB-83-02-AV
C1 -SB-84-02
SS-1
SS-2

0.095 U
0.095 U
0.095 U
0.095 U

0.1 U
0 095 U
0.095 U
0.095 U

0.47 UJ
22 D

0.49 U
R

0.095 U
0.095 U
0.095 U

0.1 U
0.095 U

0.09 U

-2.4
-2.4
-2.4
-2.4
-2.3
-2.4
•2.4
-2.4
-0.8
3.1
-0.7

-2.4
-2.4
-2.4
-2.3
-2.4
-2.4



PESTCIDES/PCBs: AROCLOR 1248

LOT lAANDLOi .- (SITE-WIDE)- SUBSURFACE SOIL

Sample Location

C1-SB-18-02
C1-SB 19-02
C1-SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB-28 -02
C1 -SB-85-02
C1-SB 86-02
C1 -SB-87-02
C1-SB-08-01
C1-SB-08-02
C1 -SB-09-02
C1-SB-10-02
C1 -SB- 11 -02
C 1 -SB- 1 1E-02
C1 -SB- 12-02
C1-SB-13-02
C1-SB-14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

Concentration Q
(mg/kg)

0.0185 U
0.0185 U
0.0185 U

0.019 U
0.019 U
0.019 U

0.0195 U
0.054 J
0.019 U
0.019 U
0.019U

0.0185U
0.0185 UJ

0.052 J
R

0.019U
. 0.0195U

0.0185 U
0.018 U

0.13
1.5

R
0.12
0.3

0.0185 U
0.0185 U

0.018U
0.0185 U

0.019 U
0.043 J

0.0195 U
0.0185 U

0.1 U
0.0185 U

Log of
Concentration Frequency: 12/50

(mg/kg) Average: 0.21 Sample Std. Dev. 0.85
Average tog: -3.31 Sample Std. Dev. 1.31

-4.0 UCL: 0.14 (log value)
-4.0 Maximum: 5.80
-4.0
•4.0
-4.0
-4.0
-3.9
-2.9
-4.0
•4.0
-4.0
-4.0
-4.0
•3.0

-4.0
-3.9
-4.0
-4.0
•2.0
0.4

-2.1
•1.2
-4.0
-4.0
-4.0
-4.0
-4.0
-3.1
-3.9
-4.0
-2.3
-4.0



C1-SB-43N02
C1 SB-43W-02
C1-SB44N 02
C1-SB-45S02
C1 SB-51S02
C1 SB 52S02AV
C1 SB 63 02
C1 -SB-72-02
C1-SB 7302
C1-SB-74-02
C1 -SB-75-02
C1 SB-76-02
C1-SB 81-02
C1 -SB-82 -02
C1-SB-83-02-AV
C1-SB 84 02
SS-1
SS-2

0 0185 U
0 0185 U
0 0 1 8 5 U
0 0185 U

0.086
0 145 J

0 0185 U
0 0185 U

0.14 J
0 19 U

1 2
5.8 Ol

0 0185 U
0.0185 U

0.019U
0.0195U

0.019 U
0.0185 U

4 0
- 4 0
4 0

- 4 0
2 5

- 1 9
• 4 0
4 0

-2.0
-1.7
0.2
1.8

-4.0
-4.0
- 4 0
-39
-4.0
-4.0



PESTCIDES/PCBs: AROCLOR 1254

LOT 1AANDLC (SITE-WIDE)- SUBSURFACE SOIL

Sample Location

C1 SB-18-02
C1-SB-1902
C1 -SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB 27-02
C1 -SB-28-02
C1-SB-85-02
C1 SB 88-02
C1 SB 8702
C1-SB-0801
C1 -SB 08-02
C1-SB-0902
C1 SB-1002
C1-SB 11 02
C 1 -SB- 1 1E-02
C1-SB-12-02
C1-SB-13-02
C1-SB-14-02
C1 -SB- 15-02
C1-SB-15N-02
C1-SB-18-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

Concentration Q
(mg/kg)

0.0185 U
0.0185 U
0.0185 U

0.019 U
0.019U
0.019U

0.0195 U
0.032 J
0.019U
0.019 U
0.019U

0.0185 U
0.0185UJ

0.07 J
0.019 U
0.019 U

0.0195 U
0.0185 U

0.018U
0.088 J

0.0195 U
1.4 JD

R
0.0185 U
0.0185U
0.0185U

0.018U
0.0185 U

0.019 U
0.093 J

0.52
0.0185 U

1.5
0.0185 U

Log of
Concentration Frequency: 14/50

(mg/kg) Average: 0.15 Sample Std. Dev. 0.37
Average log: -3.32 Sample Std. Dev. 1.23

-4.0 UCL: 0.12 (log value)
- .0 Maximum: 1.70
• .0
- .0
- .0
- .0
•3.9
•3.4
•4.0
-4.0
-4.0
-4.0
-4.0
-2.7
-4.0
-4.0
-3.9
-4.0
-4.0
-2.5
-3.9

-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-2.4
-0.7
-4.0
0.4
-4.0



C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-45S-02
C1 SB-51 S-02
C1 SB-52S-02AV
C1-SB-63-02
C1-SB-72-02
C1-SB-73-02
C1 -SB-74-02
C1-SB-75-02
C1 -SB-76-02
C1-SB-81-02
C1-SB-82-02
C1-SB-83-02-AV
C1 -SB-84-02
SS-1
SS-2

0.043 J
0.22
0.48

0.0185 U
0 0195 U
0.0185 U
0.0185 U
0.0185 U

0.21 J
0.19 U

0.2
R

0.0185 U
0.0185U

0.019U
0.0195 U

0.062
1.7

-3.1
• 1 5
-0.7
-4.0
•3.9
-4.0
-4.0
-4.0
-1.6
-1.7
-1.6

-4.0
-4.0
-4.0
-3.9
-2.8
0.5



PESTCIDESPCBs: JAROCLOR 1260

LOT1AANDLO1 id (SITE-WIDE)-SUBSURFACE SOIL

Sample Location

C1-SB-18-02
C1 -SB- 19-02
C1 -SB-24-02
C1 -SB-25-02
C1-SB-26-02
C1 -SB-27-02
C1-SB-28-02
C1 -SB-85-02
C1 -SB-86-02
C1 -SB-87-02
C1-SB-08-01
C1 -SB-08-02
C1-SB-09-02
C1-SB-10-02
C1-SB-11-02
C 1 -SB- 1 1E-02
C1 -SB- 12-02
C1 -SB- 13-02
C1 -SB- 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 SB-38-02
C1-SB-41N-02

Concentration Q
(mg/kg)

0.0185 U
0.0185 U
0.0185 U

0.019 U
0.019 U
0.019 U

0.0195 U
0.021 J
0.019 U
0.019 U
0.019 U

0.0185 U
0.0185 UJ

0.059
0.058
0.068

0.0195U
0.0185 U

0.018 U
0.068

0.19
2.6 D

0.04
0.0185 U
0.0185 U
0.0185 U

0.018 U
0.0185 U

0.019 U
0.045

0.0195 U
0.01 85 U

0.42
0.0185 U

Log of
Concentration Frequency: 14/51

(mg/kg) Average: 0.11 Sample Std. Dev 0 3H
Average tog: -3.45 Sample Std. Dev. 1.08

-4-0 UCL: 0.08 (log value)
-4.0 Maximum: 2.60
-4.0
•4.0
-4.0
-4.0
•3.9
-3.9
-4.0
-4.0
-4.0
-4.0
-4.0
-2.8
-2.8
-2.7
-3.9
-4.0
-4.0
-2.7
-1.7
1.0
-3.2
-4.0
•4.0
-4.0
-4.0
-4.0
-4.0
-3.1
-3.9
-4.0
-0.9
-4.0



C1-SB-43N-02
C1-SB-43W-02
C1-SB44N-02
C1-SB-45802
C1-SB-51S-02
C1-SB-52S-02AV
C1-SB 63-02
C1-SB-72-02
C1-SB-73-02
C1-SB-74-02
C1-SB-75-02
C1-SB-76-02
C1-SB-81-02
C1-SB-B2-02
C1-SB-83-02-AV
C1-SB-84-02
SS-1
SS-2

0.0185 U
0.0185 U
0.0185 U
0.0185 U

0.03 J
0 0575
0.0185 U
0.0185 U

0.2 J
0.19U
0.73

R
0.0185 U
0.0185U

0.019 U
0.0195 U

0.019 U
0.0185 U

-4.0
-4.0
-4.0
-4.0
-3.5
-2.9
-4.0
-4.0
•1.6
-1.7
-0.3

-4.0
-4.0
•4.0
-3.9
-4.0
•4.0



LOT1AANDLU. iB (SITE-WIDE)-SUBSURFACE SOIL

INORGANIC:

Sample Location

C1 -SB- 18-02
C1 SB-19-02
C1 -SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB-28-02
C1 -SB-85-02
C1 -SB-86-02
C1 -SB-87-02
C1 -SB-08-01
C1 -SB-08-02
C1 -SB-09-02
C1 -SB- 10-02
C1-SB-11-02
C 1 -SB- 1 1E-02
C1-SB-12-02
C1-SB-13-02
C1 -SB 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1-SB-16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1-SB-21-02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

ANTIMONY

Concentration Q Log of
(mg/kg) Concentration Frequency: 2 /52

(mg/kg) Average: 5.17 Sample Std. Dev. 0.43
Average log: 1.64 Sample Std. Dev. 0.11

5.25 U
5.1 U
5.2 U
5.3 U
5.3 U
5.3 U
5.5 U
5.3 U
5.3 U
5.3 U

5.25 U
5.2 U

5.15 UJ
5 LU

5.35 U
5.35 U
5.3U

5.15 U
5.1 UJ

5 UJ
5.4SU
S.35 U
5.3 U
5.2 U

5.25 U
5.15 U
5.1 U
5.2 U
5.3U
5.5U
5.4 U

' 5.15 U
5.5 UJ
5.2 U

.7 UCL: 5.31 * (log value)

.6 Maximum: 3.90

.6

.7

.7

.7

.7

.7

.7

.7

.7

.6

.6

.6

.7

.7

.7

.6

.6

.6

.7

.7

.7

.6

.7

.6

.6

.6

.7

.7

.7

.6

.7

.6



C1 SB43N02
C1 SB 43W-02
C1-SB44N-02
C1 SB-45502
C1-SB-51S-02
C1 SB 52S-02AV
C1 SB 63-02
C1 -SB-72 02
C1 -SB-73-02
C1 SB-74-02
C1 -SB-75-02
C1 -SB-76-02
C1-SB-81-02
C1 -SB-82-02
C1-SB-83-02-AV
C1-SB 84-02
SS-1
SS-2

5.25 U
4.75 U

5.3 U
5.15 U
5 25 U
5.25 U

5 2U
52 U
5.1 U
5.3 UJ

5.35 UJ
5.1 U
5.1 U

5.25 U
5.275 U

5.6 U
2.6 N-
3.9 N'

1.7
1 6
1.7
1 6

7
.7
.6
.6
.6
.7
.7
.6

1.6
1.7
1.7
1.7
1.0
1.4

The 95% UCL exceeds the maximum concentration detected In the samples.



LOTlAANDLGi .o (SITE-WIDE)-SUBSURFACE SOIL

INORGANIC

Sample Location

C1-SB-18-02
C1 SB- 19-02
C1 -SB-24-02
C1 -SB-25-02
C1 SB-26-02
C1 -SB 27-02
C1 SB 28-02
C1 -SB 85-02
Ct -SB 86-02
C1 SB 8702
C1 SB 08-01
C1 SB 0802
C1 -SB 0902
C1-SB-1002
C1 -SB- 11 -02
C1 -SB-1 IE-02
C1 -SB- 12-02
C1 -SB- 13-02
C1 SB 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 SB- 16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1 SB-41 N-02

ARSEMC

Concentration Q
(mg/kg)

0.34 U
0.67 BJ
0.34 U

0.345 ID
0.345 UJ

0.34 U
0.98 BJ

1.1 BJ
0.345 U

3.45 UJ
0.345UU

1.1 BJ
1.8 B
1.5B
1.4 BJ

0.85 B
1.4 BJ

0.335 UJ
0.33 U

1.2B
0.96 BJ

1.6 B
1.6B
1.6BJ

0.455 U
0.445 UJ

1.4 B
3 J

0.9BJ
0.355 U

3.55U
'0.335 U

1.3B
1.5 BJ

Log ol
Concentration Frequency: 33/52

(mg/kg) Average: 1.11 Sample Std. Dev. 0.82
Average log: -0.15 Sample Std. Dev. 0.73

•1.1 UCL: 1.39 (log value)
-0.4 Maximum: 3.40
-1.1
-1.1
-1.1
-1.1
0.0
0.1
•1.1
1.2
•1.1
0.1
0.6
0.4
0.3
•0.2
0.3
-1.1
•1.1
0.2
0.0
0.5
0.5
0.5
-0.8
-0.8
0.3
1.1
-0.1
-1.0
1.3
•1.1
0.3
0.4



C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N02
C1-SB-45S-02
C1 -SB-51 S-02
C1 SB 52S02AV
C1 -SB 63-02
C1-SB 72-02
C1-SB-73-02
C1 -SB-74-02
C1 -SB-75-02
C1 -SB-76-02
C1 -SB-81 -02
C1 -SB-82-02
C1-SB 83-02-AV
C1 -SB-84 -02
SS-1
SS-2

1.1 B
1.5 BJ

0.345 U
1 BJ

0.88 B
0.79 BJ
0.34 UU
0.34 UL)

0.335 UJ
1.6 B

0.89 B
1 B

1.9 B
1.2B

0.56 BJ
1.2B
1.8 B
3.4

0.1
0.4
-1.1
0.0
-0.1
-0.2
-1.1
•1.1
-1.1
0.5
-0.1
0.0
0.6
0.2
-0.6
0.2
0.6
1.2



LOT 1A AND LL. — (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC:

Sample Location

C1 SB 18 02
C1-SB-19-02
C1-SB-24-02
C1 -SB-25-02
C1 -SB-26 02
C1 -SB-27-02
C1-SB-28-02
C1 -SB-85-02
C1 -SB-86-02
C1 -SB-87 -02
C1 -SB-08-01
C1 -SB-08-02
C1 -SB-09-02
C1 -SB- 10-02
C1 -SB- 11 -02
C1-SB-1 IE-02
C1 -SB- 12-02
C1 -SB- 13-02
C1 -SB- 14-02
C1-SB-15-02
C1-SB-15N-02
C1 -SB-16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1-SB-21-02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

BARIUM

Concentration Q
(mg/kg)

130
101
139
113

62.6
51

180
81.6

96
95.1
64.1
96.1
163
114
215
135
221
99

117
184
116
102
170
183
144
116
158
121
117

52.8
127

84.7
145
178

Log of
Concentration Frequency: 52 /52

(mg/kg) Average: 168.10 Sample Std. Dev. 226.69
Average log: 4.90 Sample Std. Dev. 0.52

4.9 UCL: 177.17 (log value)
4.6 Maximum: 1730.00
4.9
4.7
4.1
3.9
5.2
4.4
4.6
4.6
4.2
4.6
5.1
4.7
5.4
4.9
5.4
4.6
4.8
5.2
4.8
4.6
5.1
5.2
5.0
4.8
5.1
4.8
4.8
4.0
4.8
4.4
5.0
5.2



C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB-45S-02
C1 -SB-51802
C1-SB-52S-02AV
C1 -SB 63-02
C1-SB-72-02
C1 SB-73-02
C1-SB-74-02
C1 -SB-75-02
C1 -SB-76-02
C1-SB-81-02
C1 -SB-82-02
C1-SB-83-02-AV
C1 -SB-84-02
SS-1
SS-2

146
127
109
116
268
185
102
103
86.3
218
171
1730
173
301
173
195
120
146

5.0
4.8
4.7
4.8
5.6
5.2
4.6
4.6
4.5
5.4
5.1
7.5
5.2
5.7
5.2
5.3
4.8
5.0



LOT 1A AND to. .6 (SITE-WIDE)-SUBSURFACE SOIL

MORGANC:

Sample Location

C1 -SB- 18-02
C1 SB- 19-02
C1-SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB-28-02
C1-SB-85-02
C1 SB-86-02
C1-SB-87-02
C1-SB-08-01
C1-SB-08-02
C1 -SB-09-02
C1 -SB- 10-02
C1 -SB- 11 -02
C 1 -SB- 1 1E-02
C1 -SB- 12-02
C1 -SB- 13-02
C1-SB-1402
C1-SB-15-02
C1-SB-15N-02
C1-SB-16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

BERYLLIUM

Concentration Q
(mg/kg)

0.85 B
0.84 B

1.5
1.4

0.75 B
0.64 B
0.89 B

1 B
1.4
1.5

0.68 B
1 B

1.1 B
1 B

1.9
1.7
1.2
1.3
1.6
1.5
1.6

0.49 B
1.2
1.7
2.1
1.7
1.8
1.5
1.4

0.88 B
1.8

' 1.1
0.95 B

1.7

Log ol
Concentration Frequency: 52/52

(mg/kg) Average: 1.33 Sample Std. Dev. 0.41
Average log: 0.23 Sample Std. Dev. 0.33

•0.2 UCL: 1.45 (log value)
-0.2 Maximum: 2.30
0.4
0.3
-0.3
-0.4
-0.1
0.0
0.3
0.4
-0.4
0.0
0.1
0.0
0.6
0.5
0.2
0.3
0.5
0.4
0.5
•0.7
0.2
0.5
0.7
0.5
0.6
0.4
0.3
•0.1
0.6
0.1
-0.1
0.5



C1-SB43N-02
C1-SB 43W-02
C1-SB-44N-02
C1-SB45S-02
C1-SB 51S-02
C1-SB-52S02AV
C1 SB 63-02
C1-SB-72 02
C1-SB-7302
C1 -SB-74-02
C1-SB-75-02
C1 -SB-76-02
C1 -SB-81 -02
C1 -SB-82-02
C1-SB-83-02-AV
C1 -SB-84 02
SS-1
SS-2

1.7
2.3
1.7
1.6
1.7
1.5

0.86 B
1.3

0.98 B
1.7
1.1 B
1.3
1.1

0.98 B
0.86 B
2.1
1.3
1.3

0.5
0.8
0.5
0.5
0.5
0.4
-0.2
0.3
0.0
0.5
0.1
0.3
0.1
0.0
-0.2
0.7
0.3
0.3



LOT 1A AND Lo. j (SITE-WIDE) SUBSURFACE SOIL

INORGANIC:

Sample Location

C1 SB-1802
C1-SB-19-02
C1 -SB-24-02
C1 -SB-25 02
C1 SB-26-02
C1 -SB-27-02
C1 -SB-28 02
C1 -SB-85-02
C1-SB-B6-02
C1-SB-87-02
Ct -SB-08-01
Ct -SB-08 02
C1 -SB-09-02
C1-SB-10-02
C1-SB-11-02
C1 SB-11E-02
C1 -SB- 12-02
C1 -SB- 13-02
C1 -SB- 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1-SB-17-02
C1 SB-17S-02
C1 -SB-20-02
C1-SB-21-02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

CHROMIUM VI

Concentration Q
(mg/kg)

2 87
2 76
4 63
4 31
2.54
2 56
2.21
3 54
417
4.31
3.36

3.4
3.9

7.44
5.33
3.83
3.09 J
3.66
4.13
3.76
4.46
29.4 J
4.77 J
4.34
6.07 J
5.46 J
4.26 J
4.17 J
4.44
3.64
3.77

• 3.61
4.6

2.37

Log ol
Concentration Frequency: 52/52

(mg/kg) Average: 5.10 Sample Std. Dev. 4 .18
Average log: 1.49 Sample Std. Dev. 0.45

1.1 UCL: 5.51 (log value)
1.0 Maximum: 29.4
1.5
1.5
0.9
0 9
0 8
1.3
1.4
1.5
1.2
1.2
1.4
2.0
1.7
1.3
1.1
1.3
1.4
1.3
1.5
3.4
1.6
1.5
1.8
1.7
1.4
1.4
1.5
1.3
1.3
1.3
1.5
0.9



Cl SB 43N 02
Cl SB43W-02
Cl SB44N-02
C1-SB45S02
Cl SB51S02
C1-SB 52S-02AV
Cl -SB 63-02
C1-SB-7202
C1-SB-7302
C1-SB-74 02
C1-SB-75-02
Cl -SB-76-02
C1-SB-81-02
Cl -SB 82-02
C1-SB8302AV
Cl SB-84-02
SS-1
SS2

3 1
4 96
6 63
11.1
5 76

4.5
3.34

4.1
3.79
17.7
5.59
4.74 J

3.6 J
3.47 J
3 49
5.81
5.21

7.1

1 1
1.6
1.9
2.4
1.8
1.5
1.2
1.4
1.3
2.9
1.7
1.6
1.3
1.2
1.2
1.8
1.7
2.0



LOT 1A AND 1.. (SITE-WIDE)- SUBSURFACE SOIL

NORGANC:

Sample Location

C1-SB 18 02
C1 -SB- 19-02
C1 -SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB-28-02
C1-SB-85-02
C1 -SB-86-02
C1 -SB-87-02
C1 -SB-08-01
C1 -SB-08-02
C1 -SB-09-02
C1 -SB- 10-02
C1 -SB- 11 -02
C1-SB-1 IE-02
C1 -SB- 12-02
C1 -SB- 13-02
C1-SB-14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

MANGANESE

Concentration Q
(mg/kg)

460
425

1430
658
377
394

2300
296
352
592
282
603

1750
755
884
926

1580
564
513
668
349
322
623
577

1450
1060
560
553
661
643
642

• 468
660
877

Log ol
Concentration Frequency: 52/52

(mg/kg) Average: 768.58 Sample Std. Dev. 398.37
Average log: 6.54 Sample Std. Dev. 0.46

6.1 UCL: 861.53 (log value)
6.1 Maximum: 2300.00
7.3
6.5
5.9
6.0
7.7
5.7
5.9
6.4
5.6
6.4
7.5
6.6
6.8
6.8
7.4
6.3
6.2
6.5
5.9
5.8
6.4
6.4
7.3
7.0
6.3
6.3
6.5
6.5
6.5
6.1
6.5
6.8



C1-SB-43N 02
C1 SB-43W-02
C1-SB-44N 02
C1 SB-45S-02
C1 -SB-51 S-02
C1-SB-52S-02AV
C1 SB 63-02
C1 SB 7202
C1 -SB 73-02
C1 -SB 74-02
C1 -SB-75-02
C1 -SB-76-02
C1 -SB-81 -02
C1 SB-82-02
C1-SB 83-02-AV
C1-SB-84-02
SS-1
SS-2

675
741

1010
734
573
498
739
594
547
1050
1030
905
835
1540
748
671
823
999

6.5
6 6
6 9
6 6
6.4
6 2
6 6
6.4
6.3
7.0
6.9
6.8
6.7
7.3
6.6
6.5
6.7
6.9



LOT 1A AND LOi ,o (SITE-WIDE)- SUBSURFACE SOIL

INORGANIC:

Sample Location

C1-SB-18-02
C1-SB-19-02
C1-SB-24-02
C1 -SB-25-02
C1 -SB-26-02
C1 -SB-27-02
C1 -SB 2802
C1 -SB-85-02
C1 -SB-86-02
C1 -SB-87-02
C1 -SB-08-01
C1 -SB-08-02
C1 -SB-09-02
C1 -SB- 10 02
C1 -SB- 11 -02
C 1 -SB- 1 1E-02
C1 -SB- 12-02
C1 -SB- 13-02
C1 -SB- 14-02
C1 -SB- 15-02
C1-SB-15N-02
C1 -SB- 16-02
C1 -SB- 17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N-02

MERCURY

Concentration O
(mg/kg)

0.055 U
1

0.61
0.06 U

1.9
2.2

0.56
0.06U
0.34
0.16

0.055 U
0.055 U

0.25
0.2B
0.06U
0.22
0.06 U

0.055 U
0.13
0.16
0.61
0.25

0.055 U
0.055 U
0.055 U
0.055 U
0.055 U
0.53
0.06 U
0.8

0.06 U
0.055U

0.44
0.055 U

Log of
Concentration Frequency: 25 /52

(mg/kg) Average: 0.31 Samole Std. Dev 057
Average log: -2.02 Sample Std. Dev. 1.19

-2.9 UCL: 0.41 (log value)
0.0 Maximum: 3.00
-0.5
-2.8
0.6
0.8
-0.6
-2.8
•1.1
-1.8
-2.9
-2.9
•1.4
•1.3
-2.8
-1.5
-2.8
-2.9
-2.0
•1.8
-0.5
-1.4
-2.9
-2.9
-2.9
-2.9
-2.9
-0.6
-2.8
-0.2
-2.8
-2.9
-0.8
-2.9



C1-SB43N-02
C1 SB-43W-02
C1 SB 44N02
C1-SB-45S02
C1-SB-51S-02
C1-SB-52S-02AV
C1 -SB-63 02
C1-SB-72-02
C1-SB-73-02
C1-SB-74-02
C1-SB-75-02
C1 -SB-76-02
C1-SB 81-02
C1-SB-82-02
C1-SB 83-02-AV
C1 -SB 84-02
SS-1
SS-2

0 1 9
0.05 U
0 06 U

0 055 U
3

0.09
0.055 U

0 1 4
0.055 U

0.17
0.17

0 055 U
0.055 U
0.055 U

0.31
0.2

0.02 U
0.02 U

• 1 7
-3.0
• 2 8
-2.9
1.1
2.4

- 2 9
- 2 0
2 9

-1.8
-1.8
•2.9
-2.9
-2.9
•1.2
-1.6
-3.9
-3.9



LOTlAANDLOi iB (SITE WIDE) SUBSURFACE SOIL

INORGANIC

Sample Location

C1 SB- 18-02
C1-SB-19-02
C1 -SB-24-02
C1-SB-25-02
C1 -SB-28 02
C1 -SB-27-02
C1 -SB 2802
C1 -SB 85-02
C1 -SB-86-02
C1 -SB 87-02
C1-SB-08-01
C1 SB-08-02
C1 -SB 0902
C1 -SB- 10 02
C1-SB-11-02
C1-SB-1 IE-02
C1 -SB- 12-02
C1-SB-13-02
C1 -SB- 14 -02
C1-SB-15-02
C1-SB-15N-02
C1-SB-16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1-SB-38-02
C1-SB-41N-02

THALLIUM

Concentration Q
(mg/kg)

0.115 U
0.11 U

0.115 U
0.115 U
0115 U
0.115 U

0.12 U
0.115 U
0.115 U
0.115 U
0.115 U

0.52 B
0.11 U
0.11 U

0.115U
0.115 U

0.46 U
0.11 U
0.11 U
0.11 U
0.12 U

0.115 U
0.115U
0.1 15 U
0.455 U
0.445 U

0.44 U
0.455 U
0.115U

0.12 U
0.12U
0.11 U
0.4 B

0.115 UJ

Log of
Concentration Frequency: 3/52

(mg/kg) Average: 0.20 Sample Sld Dev o ?o
Average tog: -1.86 Sample Std. Dev. 0.62

•2.2 UCL: 0.22 (log value)
-2.2 Maximum: 1.20
-2.2
-2.2
-2.2
-2.2
-2.1
-2.2
-2.2
-2.2
-2.2
-0.7
-2.2
-2.2
-2.2
-2.2
-0.8
-2.2
-2.2
-2.2
-2.1
-2.2
-2.2
-2.2
-0.8
-0.8
-0.8
-0.8
-2.2
-2.1
-2.1
-2.2
-0.9
-2.2



C1-SB43N 02
C1-SB-43W-02
C1-SB-44N 02
C1-SB-45S 02
C1 -SB-51 S-02
C1-SB-52S02AV
C1-SB-63-02
C1 -SB-72 02
C1 -SB-73-02
C1-SB-74-02
C1 -SB-75-02
C1-SB-76-02
C1-SB-81-02
C1-SB-B2-02
C1-SB-83-02-AV
C1 SB 84-02
SS-1
SS-2

0.115 OJ
0.105 U
0115 U

0.11 UU
0.115 U
0.115 U
0.115 U
0.115 LU

1.2 B
0.115 U
0.115U

0.11 U
0.11 U

0.115 U
0115 U

049 U
0.455U
0 4 3 5 U

• 2 2
2 3

- 2 2
- 2 2
-2.2
-2.2
- 2 2
•2.2
0 2
-2.2
-2.2
•2.2
-2.2
-2.2
-2.2
-0.7
-0.8
-0.8



LOT 1A AND LOT 1b ,6ITE WIDE)- SUBSURFACE SOIL

WOHGANC:

Sample Location

C1 -SB- 18 02
C1-SB-1902
C1-SB-24-02
C1-SB-25-02
C1-SB-2602
C1-SB-2702
C1 -SB-28-02
C1-SB-8S-02
C1-SB-86-02
C1-SB-87-02
C1-SB-0801
C1 -SB-08-02
C1 -SB-09-02
C1-SB-10-02
C1-SB-11-02
C1-SB-1 IE-02
C1 -SB- 12-02
C1-SB-13-02
C1-SB-14-02
C1 -SB- 15-02
C1-SB-15N-02
C1-SB-16-02
C1-SB-17-02
C1-SB-17S-02
C1 -SB-20-02
C1 -SB-21 -02
C1 -SB-22-02
C1 -SB-23-02
C1-SB-35E-02
C1-SB-35W-02
C1-SB-37N-02
C1-SB-37W-02
C1 -SB-38-02
C1-SB-41N02

VANADIUM

Concentration Q
(mg/kg)

19.3
21.7
31.1
33.2
18.9
21.5
16.3
24.8
30.4
31.2
22.5
25.2
31.4 J
29.8

52
27.8
18.3
29.2
27.9
30.6 J
35.4
23.3
30.1
35.7
53.2 J
38.6 J
33.4 J

27
35.1
25.5
27.1
29.2
27.3
16.3

Log ol
Concentration Frequency: 52/52

(mg/kg) Average: 30.05 Sample Std. Dev. 8.40
Average log: 3.37 Sample Std. Dev. 0.27

3.0 UCL: 32.11 (log value)
3.1 Maximum: 53.20
3.4
3.5
2.9
3.1
2.8
3.2
3.4
3.4
3.1
3.2
3.4
3.4
4.0
3.3
2.9
3.4
3.3
3.4
3.6
3.1
3.4
3.6
4.0
3.7
3.5
3.3
3.6
3.2
3.3
3.4
3.3
2.8



C1-SB-43N-02
C1-SB-43W-02
C1-SB-44N-02
C1-SB45S02
C1 SB 51S-02
C1 SB-52S-02AV
C1-SB 63-02
C1-SB-7202
C1-SB-7302
C1 -SB 74-02
C1-SB-75-02
C1 -SB-76 02
C1 -SB-81 -02
C1-SB-B2-02
C1-SB-83-02-AV
C1 -SB-84-02
SS-1
SS-2

28 1
40 3
52 1
33 2
38 5
22 2
25 6
27.8

24
27.7
29 1

31
25 9
23.8

28
44.6 J
40.5

40

3 3
3 7
4.0
3.5
3 7
3.1
3 2
3.3
3.2
3.3
3.4
3.4
3.3
3.2
3 3
3.8
3.7
3.7



EFFLUENT Du>_ --»RGE LINE

SVOC:

Sample Location

C1 SB-01-01
C1 SB-01-02
C1 -SB-02-01 -AV
C1 -SB-02-02
C1 -SB-03-01
C1 -SB-03-02
C1 -SB-04-01
C1 -SB-04-02
C1-SB-04N-02
C1 -SB-05-01 -AV
C1 -SB-05-02
C1 -SB-06 01
C1 -SB-00-02
C1 -SB 07-01
C1 -SB-07-02
C1 -SB-30-01
C1-SB-31-01

BENZO(A)PYRENE

Concentration Q
(mg/kg)

0.25 J
0.60 UU

0.024 J
0.18 LU
0.41 LU

0.365 LU
1.4 U

0.24 U
0.20 U

0.0325 J
0.19 LU

0.195 U
0.165 U
0.081 J
0.185 U

0.19 LU
0.19 LU

Log of
Concentration Frequency: 4 /17

(mg/kg) Average: 0.29 Sample Std. Dev. 0.32
Average log: -1.64 Sample Std. Dev. 0.95

-14 UCL: 0 . 5 8 * (log value)
-0.5 Maximum: 0.25
-3.7
-1.7
-0.9
•1.0
0.3
- 4
- .6
-3.4
- .7
- .6
- .7
-2.5
•1.7
-1.7
-1.7

* - The 95% UCL exceeds the maximum concentration detected In the samples.



EFFLUENT ^ .CHARGE LINE

FCB:

Sample Location

C1 -SB-01 -01
C1 -SB-0 1-02
C1 -SB-02-01 -AV
C1 -SB-02-02
C1 -SB-03-01
C1 -SB-03-02
C1 -SB-04 -01
C1 -SB-04-02
C1-SB-04N-02
C1 -SB-05-0 1-AV
C1 -SB-05-02
C1 -SB-06-01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1 -SB-31 -01

AHOCLOR 1248

Concentration Q
(mg/kg)

R
0.018 UU

0.01975 UJ
0.018 UJ

0.0205 LU
0.12 JN
0.17

0.0195 U
0.071

0.0195 U
R

0.0195 U
0.0185 U
0.0205 U
0.0185 U

0.019 LU
0.019 UJ

Log of
Concentration Frequency: 3/15

(mg/kg) Average: 0.04 Sample Std. Dev. o 05
Average log: -3.60 Sample Std. Dev. 0.75

UCL: 0.06 (log value)
-4.0 Maximum: 0.17
-3.9
-4.0
-3.9
-2.1
-1.8
-3.9
-2.6
-3.9

-3.9
-4.0
-3.9
-4.0
-4.0
-4.0

0
J~
3:

K3
H-
"x!



nx
3

EFFLUEN iCHARGELINE
PCS: AROCLOR 1254

Sample Location |Concentration
(mg/kg)

Ct-SB-Ot-01
C1 SB-01-02
C1-SB-02-01-A V
C1-SB-02-02
C1-SB-03-01
C1-SB-03-02
C1-SB-04-01
C1-SB-04-02
C1 SB-04N-02
C1-SB-05-01-AV
C1-SB-05-02
C1 -SB-06-01
C1-SB-06-02
C1-SB-07-01
C1-SB-07-02
C1-SB-30-01
C1-SB-31-01

Log of
Concentration Frequency:

Average:
Average log:

UCL:
Maximum:

7/14
0.08

-3.22
0.15
0.54

Sample Std. Dev. o.14
Sample Std. Dev. 1.03

(log value)

K3



EFFLUE .1ARGE LINE

pea

Sample Location

C1 -SB-01 -01
C1 -SB-01 -02
C1 -SB-02-01 -A V
C1 -SB-02-02
C1 -SB 03-01
C1 -SB-03-02
C1 SB-04-01
C1 -SB-04 -02
C1-SB-04N-02
C1 -SB-05-01 -AV
C1 -SB-05-02
C1 -SB 06 01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1-SB-31-01

AROCLOR 1260

Concenlration Q
(mg/kg)

R
0.018UJ
0.045 J
0.018 UU
0.064 JN
0.066 J

0.22
0 019SU

0.02U
0.26

R
0.0195U
0.0185U
0.0205 U
0.0185U
0.064 JN
0.019LU

Log ol
Concentration Frequency: 6 /15

(mg/kg) Average: 0.06 Sample Sid Dov n OH
Average tog: -3.36 Sample Std. Dev. 0.94

UCL: 0.11 (log value)
-4.0 Maximum: 0.26
•3.1
-4.0

-2.7
•1.5
- 3 9
-3.9
•1.3

-3.9
•4.0
-3.9
-4.0
•2.7
-4.0



EFFLUENT DISCHARGE LINE

MORGANC:

Sample Location

C1-SB-01-01
C1-SB-01-02
C1 -SB-02-01 -AV
C1 -SB-02-02
C1 -SB-03-01
C1 -SB-03-02
C1 -SB-04-01
C1 -SB-04 02
C1-SB-04N-02
C1-SB-05-01-AV
C1 -SB-05-02
C1 -SB-06-01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 SB-30-01
C1 -SB-31 -01

ARSENIC

Concentration Q
(mg/kg)

0.345 U
0.83 BJ

1.2 BJ
0.325 UJ

2.1 BJ
0.86 BJ

3.8
2.4

0.365 U
2.5 B

0.90 B
2.6

0.445 U
6.1
1.36
1.6 BJ
1.9 BJ

Log of
Concentration Frequency: 13/17

(mg/kg) Average: 1.74 Sample Std. Dev. 1.49
Average log: 0.22 Sample Std. Dev. 0.87

-1.1 UCL: 3.10 (log value)
-0.2 Maximum: 6.10
0.2
-1.1
0.7
-02
1.3
0.9
-1.0
0.9
-0.1
1.0

-O.B
1.8
0.3
0.5
0.6



EFFLUENT I ,. .ARGE LINE

NORGANC:

Sample Location

C1-SB01-01
C1 SB01-02
C1 -SB 02-01 -AV
C1-SB-02-02
C1 -SB 03-01
C1 SB-03-02
C1 -SB-04-01
Ct -SB-04-02
C1-S8-04N-02
C1-SB-05-01-AV
C1 -SB-05-02
C1 -SB-06-01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1 -SB-31 -01

BARIUM

Concentration Q
(mg/kg)

1 1 1
98

66.8
75.3
168
133
157
334
170
167
494
137
136
215
184
145
106

Log of
Concentration Frequency:

(mg/kg) Average:
Average log:

4 7 UCL:
4.6 Maximum:
4.5
4 3
5.1
4.9
5.1
5.8
5.1
5.1
6.2
4.9
4.9
5.4
5.2
5.0
4.7

17/17
171.59

5.03
214.15
494.00

Sample Std. Dev. 102.20
Sample Std. Dev. 0.47

(log value)



EFFLUENT DIS^.. ..iGE LINE

INORGANIC:

Sample Location

C1-SB-01-01
C1 -SB-01 -02
C1-SB-02-01-AV
C1 -SB-02-02
C1 -SB-03-01
C1 -SB-03-02
C1-SB-04-01
C1 -SB 04-02
C1-SB-04N-02
C1-SB-05-01-AV
C1 -SB-05-02
C1 -SB-08-01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1 -SB-31 -01

BERYLUUM

Concentration O
(mg/kg)

O B
.6

1 55
.6
.7
.6
.1 B
.8

0.87 B
1.7
1.7
1.6
2.4
1.9
2.3
1.6
1.5

Log of
Concentration Frequency: 17/17

(mg/kg) Average: 1.62 Sample Std. Dev. 0.39
Average log: 0.45 Sample Std. Dev. 0.26

0.0 UCL: 1.83 (log value)
0.5 Maximum: 2.40
0.4
0.5
0.5
0.5
0.1
0.6
-0.1
0.5
0.5
0.5
0.9
0.6
0.8
0.5
0.4



EFFLUENT DISCHAnoE LINE

NORGANC:

Sample Location

C1 -SB-01 -01
C1-SB-01-02
C1 -SB-02-01 -AV
C1 -SB-02-02
C1-SB-03-01
C1 -SB 03-02
C1-SB-04-01
C1 -SB-04-02
C1-SB04N-02
C1 -SB-05-01 -A V
C1-SB-05-02
C1-SB-06-01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1 -SB-31 -01

MANGANESE

Concentration Q
(mg/kg)

683
751
721
762
477
587
774

1620
1030
890

2850
627

1140
872

1190
1370
695

Log of
Concentration

(mg/kg)

6 5
6.6
6.6
6.6
6.2
6.4
6.7
7.4
6.9
6.8
8.0
6.4
7.0
6.8
7.1
7.2
6.5

Frequency: 17/17
Average: 1002.29

Average log: 6.81
UCL: 1230.29

Maximum: 2850.00

Sample Std. Dev. 561.98
Sample Std. Dev. 0.43

(log value)

I~



EFFLUENT L>I^~ HARGE LIME

MORGAMC:

Sample Location

C1-SB01-01
C1 SB-01-02
C1-SB-02-01-AV
C1 -SB-02-02
C1 -SB-03-01
C1 -SB-03-02
C1 -SB-04-01
C1 SB-04-02
C1-SB-04N-02
C1 -SB-05-01 -A V
C1 -SB-05-02
C1 SB 06 01
C1-SB-08-02
C1-SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1-SB-31-01

MERCURY

Concentration O
(mg/kg)

0 055 U
0.055 U
0 1 1

0.055 U
0 23
0.14

8.8
0.33

2.4
0.38 J
0.06U
0 08 U

0.055 U
0.06 U

0.055U
0.20
0.06U

Log ol
Concentration Frequency: 6 /17

(mg/kg) Average: 077 Sample Std. Dev. 214
Average log: -1.B8 Sample Std. Dev. 1.47

-2.9 UCL: 1.59 (log value)
-2.9 Maximum: 8 80
-2.2
- 2 9
- 1 5
-2.0
2 2
-1.1
0.9
-1.0
•2.8
•2.8
-2.9
•2.8
•2.9
-1.6
-2.8



EFFLUENT DISci - .nGE LINb

MORGANC:

Sample Location

C1-SB-01-01
C1 SB-01-02
C1 SB-02-01 -AV
C1 -SB-02-02
C1 SB-03-01
C1 -SB-03-02
C1-SB-04-01
C1 -SB-04-02
C1-SB-04N-02
C1 -SB-05-01 -A V
C1 -SB-05 02
C1 SB 06 01
C1 -SB-06-02
C1-SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1-SB-31-01

THALLIUM

Concentration Q
(mg/kg)

14 B
0.99 B
1.35 B

1.6 B
1.9 B
1.1 B

0.67 BJ
0.115 U

0.12 U
0 84 BJ
0.47 U
0.48 U

0.44SU
0.49 U

0.445U
11 B
1.7 B

Log of
Concentration Frequency: 10/17

(mg/kg) Average: 0.90 Sample Std. Dev. 0.55
Average log: -0.37 Sample Std. Dev. 0.83

0.3 UCL: 1.66 (log value)
0.0 Maximum: 1.90
0.3
0.5
0.6
0.1
•0.4
-2.2
-2.1
•0.2
•0.8
-0.7
-0.8
•0.7
•0.8
0.1
0 5



EFFLUENTT DIS~. ,HGE LINE

NORGAMC:

Sample Location

C1 -SB-01 -01
C1 SB 01 -02
C1 -SB-02-01 -AV
C1 SB 02-02
C1 SB 03-01
C1 -SB-03-02
C1 SB-04-01
C1 -SB 04-02
C1 SB-04N-02
C1 -SB-05-01 -AV
C1 -SB-05-02
C1 SB-06-01
C1 -SB-06-02
C1 -SB-07 -01
C1 -SB-07-02
C1 -SB-30-01
C1-SB-31-01

VANADIUM

Concentration Q
(mg/kg)

23 5
21.3
26.0
27.1
28 6
24.4
23 4
1 7 2
27.9
47.2 J
74.4 J
43.4 J
45.6 J
60.4 J
30.7
32.6
23.9

Log ol
Concentration Frequency:

(mg/kg) Average:
Average log:

3.2 UCL
3.1 Maximum:
3.3
3.3
3.4
3.2
3.2
2 8
3.3
3.9
4.3
3.8
3 8
4.1
3.4
3.5
3.2

17/17
34.09

3.45
41.14
74.40

Sample Std. Dev. 15.31
Sample Std. Dev. 0.39

(log value)



EFFLUENT DISCrlARGE LINE

INORGANIC:

Sample Location

C1 -SB-01 -01
C1 -SB-01 -02
C1 -SB-02-01 -AV
C1 -SB-02-02
C1 -SB-03-01
C1 -SB-03-02
C1 -SB-04-01
C1 -SB-04-02
C1 SB-04N-02
C1 -SB-05-01 -A V
C1-SB-OS-02
C1 -SB-06-01
C1 -SB-06-02
C1 -SB-07-01
C1 -SB-07-02
C1 -SB-30-01
C1 -SB-31 -01

ZMC

Concentration Q
(mg/kg)

106
82.7

100 6
84

162
172

2170
171

R
176 J
239 J
67.3
117

95.2
105
131
588

Log ol
Concentration Frequency: 16/16

(mg/kg) Average: 2 8 5 4 3 Sample Std. Dev. 517.37
Average log: 508 Sample Std. Dev. 0.87

4.7 UCL: 409.64 (log value)
4.4 Maximum: 2170.00
4.6
4.4
5.1
5.1
7.7
5.1

5.2
5.5
4.2
4.8
4.6
4.7
4.9
6.4



ON SITE-AIR

VCXJ:

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
C1-AR-04
C2-AR-B
C2AR-C
C2-ARD
C2-ARE-AV

ACETALDEHYDE

Concentration
(mg/m3)

0.0165

0.0081
0.0059

(TIC)

Concentration
(PPb)

9 2

4.5
3.3

O

J
R

JN
J

KR
rXR
NR
hfl

Log ol
Concentration

(mg/kg)

-4 .1

-4.8
-5.1

Frequency:
Average:

Average log:
UCL:

Maximum:

3 /3
0.010
-4.68
0.152 *

0.0165

Sample Std. Dev. 0.006
Sample Std. Dev. 0.53

(tog value)

' - The 95% UCL concentration exceeds the maximum concentration detected In the samples.

NR - Not Reported

-L



ON SITE-AIR

VOC:

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
C1-AR-04
C2-ARB
C2-AR-C
C2-AR-D
C2ARE-AV

BENZENE

Concentration
(mg/m3)

0.0064
0.0088
0 0096
0.0064
0.0032
0 0026
0.0013
0.0022

Concentration
(Ppb)

2 0
2 8
3 0
2.0
1.0

0.80
0.40
0.70

Q

UU
UU
UU
UU
UU
J
J
J

Log ol
Concentration

(mg/m3)

-5.1
-4.7
- 4 6
-5.1
-5.7
-6.0
-6.7
-6.1

Frequency:
Average:

Average log:
UCL:

Maximum:

3 /8
0.005
-5.50

0 012
0.0026

Sample Sld. Dev. 0.003
Sample Std. Dev. 0.73

(log value)

-The 95% UCL concentration exceeds the maximum concentration detected In the samples.



ON SITE - AIR

VOC:

Sample Location

C1-AR-01
C1-AR 02-AV
Ct-AR-03
C1-AR-04
C2ARB
C2AR-C
C2ARD
C2ARE AV

OICHLOROOIFLUOROMETHANE

Concentration
(mg/m3)

0 0099
0 0109
0 0148
0.0109
0.0049
0.0049
0.0049
0 0037

Concentration
(Ppb)

2 0
2 2
3.0
2 2
1.0
1.0
1.0

0.75

O

J
J
uu
J

LU
UU
LU
LU

Log ol
Concentration

(mg/m3)

-4.6
-4.5
4.2

- 4 5
- 5 3
- 5 3
•5.3
- 5 6

Frequency:
Average:

Average log:
UCL:

Maximum:

3 /8
0.008
-4.93

0.013
0.0109

Sample Std. Dev. 0.004
Sample Std. Dev. 0.51

(log value)

The 95% UCL concentration exceeds the maximum concentration detected in the samples.



ON SITE • AIR

VOC:

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
Cl AR-04
C2AR-B
C2AR-C
C2-AR-D
C2ARE-AV

HEXANE

Concentration
(mg/m3)

0.0035
0.0035
0 0106
0.0014

Concentration
(PPb)

1.0
1.0
3 0

0.40

O

R
R
R
R

LJU
UJ
J
J

Log ol
Concentration

(mg/m3)

- 5 6
•5.6
• 4 6
• 6 6

Frequency:
Average:

Average log:
UCL:

Maximum:

2/4
0.005
•5.60

0.163
0.0106

Sample Std. Dev. 0.004
Sample Std. Dev. 0.82

(log value)

The 95% UCL concentration exceeds the maximum concentration detected In the samples.



ON SITE - AIR

VOC:

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
C1-AR04
C2-AR-B
C2VKR-C
C2-AR-0
C2-ARE-AV

METHYLENE CHLORIDE

Concentration
(mg/m3)

0.0156
0.0225
0.0260
0.0156
0.0010
0.0035
0.0208
0.0023

Concentration
(ppb)

4.5
6.5
7.5
4 5
0.3
1.0
6.0

0.65

Q

UJ
UJ
UJ
UJ

UJB
UJ
BJ

UJB

Log of
Concentration

(mg/m3)

-4.2
-3.8
-3.6
-4.2
- 6 9
•5.7
-3.9
-6.1

Frequency:
Average:

Average log:
UCL:

Maximum:

1/8
0.013
-4.78
0.119

0.0208

Sample Std. Dev. 0.010
Sample Std. Dev. 1.24

(log value)

' - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

x
3;



ON-SITE-AIR

VOC:

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
C1-AR-04
C2-AR-B
C2-AR4J
C2-AR-D
C2-AR-E-AV

TETRACHLOROETHENE

Concentration Concentration
(mg/m3)

0.0305
0.0440
0.0508
0.0305
0.0068
0.0068
0.0068
0.0041

(PPb)

4.5
6.5
7.5
4.5
1.0
1.0
1.0

0.60

O

LU
UU
LU
LU
LU
LU
Ul
J

Log of
Concentration

(mg/m3)

•3.5
-3.1
-3.0
-3.5
-5.0
-5.0
-5.0
-5.5

Frequency:
Average:

Average log:
UCL:

Maximum:

1/8
0.023
-4.20
0.093 '

0.0041

Sample Std. Dev. 0.019
Sample Std. Dev. 1.02

(log value)

' - The 95% UCL concentration exceeds the maximum concentration detected in the samples.

£j

M



ON-SITE-AIR

VOC:

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
C1-AR-04
C2-ARB
C2-AR-C
C2ARD
C2ARE-AV

TOLUENE

Concentration
(mg/m3)

0 0169
0.0203
0.0282
0.0169
0.0026
0.0019
0.0038
0.0032

Concentration
(ppb)

4.5
5.4
7.5
4.5

0.70
0.50
1.0

0.85

Q

UJ
J

UL
UJ
J

UJ
J
J

Log ol
Concentration

(mg/m3)

-4 .1
-3.9
-3.6
-4.1
-5.9
-6.3
-5.6
-5.7

Frequency:
Average:

Average log:
UCL:

Maximum:

4 /8
0.012
-4.90

0.062
0.0203

Sample Std. Dev. 0.010
Sample Std. Dev. 1.09

(log value)

The 95% UCL concentration exceeds the maximum concentration detected in the samples.



ON SITE • AIR

vex:.

Sample Location

C1-AR-01
C1-AR-02-AV
C1-AR-03
C1-AR-04
C2-ARB
C2ARC
C2ARO
C2AR-E-AV

TRICHLOROETHENE

Concentration
(mg/m3)

0.0107
0.0148
0.0161
0.0107
0.0011
0.0054
0.0054
0.0016

Concentration
(PPb)

2.0
2 75
3 0
2 0

0.20
1 0
10

0.30

Q

UU
UU
UU
UU
J

UU
UU
J

Log of
Concentration

(mg/kg)

-4.5
-4.2
-4.1
-4.5
- 6 8
-5.2
-5.2
-6.4

Frequency:
Average:

Average log:
UCL:

Maximum:

2 /8
0.008
-5.14

0.040 '
0.0016

Sample Std. Dev. 0.006
Sample Std. Dev. 1.01

(log value)

The 95% UCL concentration exceeds the maximum concentration detected in the samples.



DOWNWIND • AIR

VOC:

Sample Location

C1-AR05
C1-AR-06
C2-ARA

ACETALOEHYDE

Concentration
(mg/m3)

0 0324
0 0142

(TIC)

Concentration
(PPb)

180
7 9

Q Log ol
Concentration

(mg/m3)

JN -34
JN -4.3
KR

Frequency:
Average:

Average log:
UCL:

Maximum:

2 /2
0.023
-3.84

2.394
0.032

Sample Std. Dev. 0.013
Sample Std. Dev. 0.58

(log value)

* - 95% UCL concentration exceeds the maximum concentration detected In the samples.

NR - Not Reported



DOWNWIND • AIR

VOC:

Sample Location

C1-AR-05
C1-AR-06
C2-AR-A

ACROLEJN

Concentration
(mg/m3)

0.0275
0.0206
0.0069

Concentration
(ppb)

12.0
9 0
3 0

Q

J
UU
UJ

Log ol
Concentration

(mg/m3)

- 3 6
-3.9
- 5 0

Frequency:
Average:

Average log:
UCL:

Maximum:

1/3
0.018
-4.15
3.227

0.0275

Sample Std. Dev. 0.010
Sample Std. Dev. 0.73

(log value)

95% UCL concentration exceeds the maximum concentration detected in the samples.



GROUND WAlt,.

VOC:

Sample Location

C-1
C 2
C 3
C 4
C-5-AV
C-6
C-7
C-B-AV
C-9
C-10
DMW-1
DMW-2
DMW-3
DMW4
OMW-5
DMW6
DMW-7
DMW-8
DMW-9
DMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

ACETONE

Concentration O
(mg/l)

120 J
5

0.005 UU
0.05 UU

R
0.005 UD
0.005 UU

0.00725 UU
0.014 U

14 J
0.031 UU
0.005 UU
0.005 UU
0.005 U
0.035 J
0.005 UU

0.05 UU
0.025 UU

0.05 UU
0.005 UU

2.2 J
0.005 UU
0.005 UU
0.005 UU
0.065 J
0.125 U
0.041 J
0.049 J
0.005 U
0.005 UU
0.005 U
0.005 UU
0.005 U
0.005 U

Log ol
Concentration Frequency:

(mg/l) Average:
Average log:

48 UCL:
1.6 Maximum:
- 5 3
-3.0

- 5 3
-5.3
-4.9
-4.3
2.6
- 3 5
-5.3
-5.3
-5.3
-3.4
-5.3
-3.0
-3.7
-3.0
-5.3
0.8
-5.3
-5.3
-5.3
-2.7
-2.1
-3.2
-3.0
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3

1 1/48
4.60

-3.50
10.85

120.00

Sample Std. Dev. 18.81
Sample Std. Dev. 2.83

(log value)



TW 2
T W 3
TW 4
TW 5
TW 5A
TW 6
TW 7
TW 8
T W 9
TW 10
TW-11
TW-12
TW-13
TW-14
TW-15

0 0065 ULJ
0 005 UJ

50 J
22 J
6 5

0.005 UU
0.05 U
0.25 UU

0.005 U
0 005 UU
0.005 UJ
0.005 UU
0.005 UJ
0.005 U
0.005 U

-sV
• 5 3
3 9
3.1
1.9
- 5 3
-3.0
- 1 4
• 5 3
- 5 3
-5.3
- 5 3
-5.3
-5.3
-5.3



GROUNDvi.

VOC:

Sample Location

C-1
C-2
C-3
C 4
C-5-AV
C6
C 7
C-8-AV
C 9
C-10
DMW-1
DMW-2
DMW-3
DMW-4
DMW5
DMW6
DMW-7
DMW-8
DMW-9
OMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW2
OW4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

BENZENE

Concentration Q
(mg/l)

16
0.24

0.001 J
0.17

0.0265 J
0.005 ULJ
0.007 J
0.005 UJ
0.005 LU

0.31 J
0.051 J
0.005 LU
0.049
0.005 U
0.005 U
0.005 UJ

0.22 J
0.18 J
0.62 J

0.005 UJ
0.12

0.005 U
0.005 ULJ
0.005 UJ

0.01 U
0.23J

0,072 J
0.041 J
0.005 U
0.005UJ
0.005 U
0.005 UJ
0.005 U
0.009 J

Log ol
Concentration Frequency: 23 /49

(mg/l) Average: 0.81 Samcle Std Dev 278
Average log: -3.62 Sample Std. Dev. 2.40

28 UCL: 207 (log value)
•1.4 Maximum: 16.00
- 6 9
-1.8
-3.6
-5.3
-5.0
- 5 3
-5.3
-1.2
-3.0
-5.3
-3.0
-5.3
-5.3
-5.3
-1.5
-1.7
•0.5
-5.3
-2.1
-5.3
•5.3
•5.3
-4.6
-1.5
•2.6
-3.2
-5.3
-5.3
-5.3
-5.3
-5.3
-4.7



TW-2
TW-3
TW-4
TW-5
TW-5A
TW-6
TW 7
TW 8
TW-9
TW-10
TW 11
TW-12
TW-13
TW-14
TW-15

0 005 UU
0 005 UJ

1.8 J
10

5.2
0 026 J

0 1 7
4 2

0 005 U
0.005 UU
0 005 UU
0.005 U
0.005 U
0.005 U
0.005 U

-5.*
•5.3
0 6
2.3
1 6
- 3 6
-1.8
1.4

-5.3
-5.3
-5.3
•5.3
-5.3
- 5 3
-5.3



GROUrV ,ER

VOC:

Sample Location

C-1
C 2
C 3
C 4
C-5 AV
C 6
C-7
C-8 AV
C 9
C-10
DMW-t
OMW2
DMW3
DMW-4
DMW5
DMW6
OMW-7
DMW-8
DMW-9
DMW 10
DMW-11
MW-101
MW 102
MW 103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

CARBON TETRACHLORIOE

Concentration Q Log of
(mfl/l) Concentration

______ _ _________ (mq/l)

35
0 19

0.042
0.05 U

R
0.002 J
0.054 J
0.005 UU
0.003 J

0.73 J
0.24 J

0.005 UU
0.034
0.035
0.005 U
0.12 J
0.23 J
0.14 J

0.016 J
0.092 J

0.12
0.005 U
0.052 J
0.005 UU
0.01 U

0.125 U
0.0125 UU

0.05LU
0.005 U
0.005 UU

0.2
0.005UU
0.005 U
0.005 U

3.6
-1.7
- 3 2
-3.0

- 6 2
-2.9
-5.3
-5.8
-0.3
-1.4
-5.3
-3.4
-3.4
•5.3
-2.1
-1.5
-2.0
-4.1
-2.4
-2.1
•5.3
-3.0
-5.3
-4.6
-2.1
-4.4
-3.0
-5.3
-5.3
-1.6
-5.3
-5.3
-5.3

Frequency:
Average:

Average log:
UCL'

Maximum:

24 /48
1 44
3 22
3 43

35.00

Id. Dev. 5.61
Sample Std. Dev. 2.43

(log value)



TW 2
T W 3
TW 4
TW 5
TW 5A
TW 6
TW 7
TW 8
TW 9
TW 10
TW 11
TW-12
TW-13
TW-U
TW-15

0 005 UJ
0 005 UJ

13 J
1 25 U
0.09 J
0 87 J

13 J
3 3 J

0 057
0.005 UU
0 005 UJ
0 005 U
0 005 U
0.005 U
0.005 U

5 3
5 3
2.6
0 2
2 4

-0.1
2.6
1 2
2 9

-5.3
•5.3
-5.3
-5.3
-5.3
- 5 3



GROUND W,L
VOC:

Sample Location

C-1
C 2
C-3
C 4
C-5 AV
C6
C-7
C-8 AV
C-9
C-10
DMW-1
DMW-2
DMW3
DMW-4
DMW5
DMW6
DMW-7
DMW-8
DMW-9
DMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

CHLOROFORM

Concentration Q
(mg/l)

55
0 99

0.016U
0.05UU .

0.035 J
0.009 J

0.15 J
0.005UU
0.005 UU

1.4 J
0.81 J

0.001 J
0.26 J
0.02 U

0.065 U
0.065LU

0.72 J
0.45 J
0.45 J
0.14 J
0.43

0.019
0.0335LU
0.006 J

0.01 U
1.4

0.021 J
0.056 J
0 005 U
0.005LU
0.013 U

• 0.005 UU
0.005 U
0.005U

Log of
Concentration Frequency:

(mg/l) Average:
Average log:

40 UCL:
0.0 Maximum:
-4.1
-3.0
-3.4
-4.7
- 1 9
-5.3
-5.3
0.3
-0.2
-6.9
-1.3
-39
- 2 7
-2.7
-0.3
-0.8
-0.8
-2.0
-0.8
-4.0
-3.4
-5.1
-4.6
0.3
-3.9
-2.9
•5.3
-5.3
-4.3
-5.3
-5.3
-5.3

23/49
2 80

-2.93
12.82
55.00

Sample Std. Dev. 10.83
Sample Std. Dev. 2.71

(log value)



TW-2
TW-3
T W 4
TW 5
TW 5A
T W 6
TW 7
T W 8
TW 9
TW 10
TW-11
TW-12
TW 13
TW-14
TW-15

0 005 UU
0.005 UJ

85 J
9 3
3 4

0 0265 U
0 255 U

53 J
0 005 U
0 005 UU
0 005 UU
0.005 U
0.005U
0.005 U
0.005 U

-5.3
5 3
2 1
2.2
1.2

-3.6
- 1 4
4 0
- 5 3
- 5 3
-5.3
-5.3
-5.3
-5.3
-5.3



GROUND

VCX:

Sample Location

C 1
C-2
C-3
C-4
C-5-AV
C-6
C-7
C-8-AV
C-9
C-10
DMW-1
DMW-2
DMW3
DMW-4
DMW-5
DMW-6
DMW-7
DMW-8
DMW-9
DMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

1.2-DICHLOROETHANE

Concenlialion Q
(mg/l)

23
0.28

0.004 J
13

0.145 J
0.011 J
0.024 J
0.005 LU
0.005LU

0.38 J
0.12 J

0.005 LU
0.12

0.005 U
0.031
0.005 LU

0.45 J
0.099 J
0.72 J

0.005 LU
0.15

0.005 U
0.005 LU
0.005 LU

0.01 U
0.46

0.012 J
0.05UU

0.005 U
0.005 LU
0.005 U
0.005 LU
0.005 U
0.005 U

Log ol
Concentration Frequency: 22/49

(mg/l) Average: 0.73 Samole Std. Dev. 333
Average log: -3.53 Sample Std. Dev. 2.30

3.1 UCL: 1.49 (log value)
-1.3 Maximum: 23.00
-5.5
0.3
-1.9
-4.5
•3.7
-5.3
-5.3
•1.0
•2.1
-5.3
-2.1
-5.3
-3.5
-5.3
•0.8
-2.3
-0.3
-5.3
•1.9
•5.3
-5.3
-5.3
•4.6
•0.8
-4.4
-3.0
-5.3
•5.3
•5.3
-5.3
-5.3
-5.3



TW-2
T W 3
TW 4
TW 5
TW-5A
T W 6
TW 7
TW 8
TW 9
TW 10
TW-11
TW 12
TW-13
TW-14
TW 15

0 005 UJ
0 005 UU

1.3 J
4 6
1.8

0 067 J
0.05 U
0.25 U

0.003 J
0 005 UJ
0.005 UJ
0.005 U
0.005 U
0.005 U
0.005 U

- 5 3
• 5 3
0.3
1 5
0.6
-2.7
-3.0
-1.4
- 5 8
-5.3
•5.3
-5.3
-5.3
-5.3
•5.3



GROUNDvl

VOC:

Sample Location

C 1
C 2
C-3
C 4
C-5 AV
C6
C-7
C 8 AV
C-9
C-10
DMW-1
DMW-2
DMW-3
DMW-4
OMW-S
DMW-6
DMW-7
OMW-8
DMW-9
DMW-10
DMW-11
MW-101
MW 102
MW 103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

1.1-WCHLOROETHENE

Concentration Q
(mg/l)

1 7
0 005 U
0 005 U
0.016 J
0.004 J
0.001 J
0.016 J
0.005 UU
0.005 UU
0.054 J
0.031 UU
0.005 UJ
0.011
0.005 U
0.005 U
0.005 UU
0.036 J
0.015 J
0.05 UJ

0.009 J
0.005 U
0.005U
0.005 UJ
0.005 UJ

0.01 U
0.125U

0.0125 UJ
0.05 UJ

0.005 U
0.005 UJ
0.005 U

• 0.005 UJ
0.005 U
0.005 U

Log ol
Concentration Frequency: 13 /49

(mg/l) Average: 010 Sampla fiw Dm/ n i?
Average tog: -4.39 Sample Std. Dev. 1.65

05 UCL: 0.10 (log value)
•5.3 Maximum: 1.70
- 5 3
-4.1
-5.5
6.9

-4.1
-53
5.3

-2.9
-3.5
-5.3
-4.5
- 5 3
-5.3
-5.3
-3.3
•4.2
-3.0
-4.7
-5.3
-5.3
-5.3
-5.3
-4.6
•2.1
-4.4
-3.0
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3



T W 2
TW 3
TW 4
TW-5
TW 5A
TW 6
TW 7
TW 8
TW-9
TW 10
TW- t l
TW 12
TW-13
TW 14
TW-15

0.005 UU
0 005 UJ

0 8 J
1.25U
0.27 J

0 002 J
0.05 U
0 25 U

0.005U
0 005 UU
0.005 111
0.005U
0.005U
0.005U
0.005U

- 5 3
5 3

- 0 2
0 2
- 1 3
- 6 2
-3.0
•1.4
-5.3
-5.3
- 5 3
•5.3
-5.3
-5.3
-5.3



GROUND k.

VOC:

Sample Location

C-1
C 2
C-3
C-4
C 5-AV
C 6
C-7
C-8 AV
C 9
C-10
DMW-1
DMW-2
DMW-3
DMW-4
DMW5
DMW-6
DMW-7
DMW-8
DMW9
DMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

1,2-DICHLOROETHENE

Concentration Q
(mg/l)

20
3 2

0.022
1.4

0.505 J
0.078 J
0.048 J

0.0005 J
0.005 UU

0.52 J
0.24 J

0.005 J
0.34 J

0.005 J
0.015

0.02 J
1.7 J
0.4 J
1.6 J

0.031 J
0.73

0.005 U
0.008J
0.005 UJ
0.004 J

3
0.22 J

1.3 J
0.005 U
0.005 UJ
0.008 J

• 0.005 UJ
0.005 U
0.005 U

(TOTAL)

Log ol
Concentration Frequency:

(mg/l) Average:
Average log:

3.0 UCL:
1.2 Maximum:

-3.8
0.3
-0.7
-2.6
-3.0
•7.6
-5.3
-0.7
-1.4
-5.3
-1.1
-5.3
- 4 2
-39
0.5
-0.9
0.5
-3.5
-0.3
-5.3
-4.8
-5.3
-5.5
1.1

-1.5
0.3
-5.3
-5.3
-4.8
-5.3
-5.3
-5.3

3 4 / 4 9
1.87

-2.96
20.19
39.00

Sample Std. Dev. 6.466
Sample Std. Dev. 2.86

(log value)



TW-2
TW-3
T W 4
TW-5
TW 5A
TW-6
TW 7
TW 8
T W 9
TW 10
TW 11
TW-12
TW-13
TW-14
TW-15

0 005 UU
0 005 UJ

17 J
39
15 J

0 092 J
0 05 U
0 5

0 007 J
0 005 UU
0 001 J
0 005 U
0.005 U
0.005 U
0.003 J

-si
-5.3
0.5
3.7
2.7
- 2 4
•3.0
- 0 7
-5.0
- 5 3
-6.9
-5.3
-5.3
-5.3
• 5 8



GROUNDW'A,....

VOC:

Sample Location

C-1
C-2
C3
C 4
C-5 AV
C-6
C-7
C-8 AV
C 9
C-10
DMW-1
DMW-2
DMW-3
DMW-4
DMW5
DMW6
OMW-7
DMW-8
DMW-9
DMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-14
TW-1

TRICHLOROETHENE

Concentration Q
(mg/l)

180
0 44

0.022
0.025 J
0.066 J
0.092 J

0.16 J
0.003 J
0.008 J

0.78 J
0.84 J

0.008 J
0.35 J

0.077
0.001 J
0.097 J

0.76 J
0.94 J
0.2 J

0.15 J
0.48

0.002 J
0.13 J

0.0009 J
0.01 U

2
0.019 J

0.35 J
0.005 U
0.005 UU

0.27
• 0.005 UU

0.005 U
0.006 J

Log ot
Concentration Frequency:

(mg/l) Average:
Average log:

52 UCL:
-0.8 Maximum:
-3.8
-3.7
-2.7
-2.4
•1.8
-5.8
-4.8
-0.2
-0.2
-4.8
-1.0
-2.6
-6.9
-2.3
-0.3
-0.1
•1.6
-1.9
-0.7
-6.2
-2.0
-7.0
-4.6
0.7
-4.0
-1.0
-5.3
-5.3
-1.3
-5.3
-5.3
-5.1

39/49
4.55

-2.90
15.31

180.00

Sample Std Dev. 25.80
Sample Std Dev. 276

(log value)



TW-2
TW 3
TW 4
TW-5
TW 5A
TW 6
TW 7
TW 8
TW 9
TW-10
TW-11
TW-12
TW-13
TW-14
TW-15

0.007 J
0 003 J

1 1 J
1.4 J

0.81
0 067 J

0.27
21 J

0 004 J
0.005 UU
0 005 UJ
0.005 U
0.005 U
0.005 U
0.003 J

-5.0
• 5 8
2 4
0.3
- 0 2
-2.7
-1.3
3 0
-5.5
•5.3
-5.3
- 5 3
-5.3
-5.3
-5.B



GROUNL

voc

Sample Location

C 1
C 2
C 3
C 4
C-5-AV
C6
C 7
C-8-AV
C 9
C-10
DMW-1
OMW2
DMW-3
DMW4
DMW5
DMW-6
DMW-7
DMW-8
DMW-9
DMW-10
DMW-11
MW 101
MW-102
MW-103
MW-104-AV
OW1
OW-2
OW4
OW-10
OW-11
OW-12
OW-13
OW-14
TW 1

VINYL CHLORIDE

Concentration O
(mg/l)

0 56
0 38

0.005 U
0.91

R
0.003 J
0 005 J
0 005 UJ
0 005 LJU
0.051 J
0.031 ID
0.005 UU
0.005 U
0.005 U
0.005 U
0.005 UU

0.05 UJ
0.025 UJ

1 J
0.005 UJ

0.13
0.005 U
0.005 UJ
0.005 UJ

0.01 U
0.125U

0.02 J
0.05UJ

0.005 U
0.005UJ
0.005 U

• 0.005 UJ
0.005 U
0.005 U

Log ol
Concentration Frequency: 12/47

——— (mg/l) Average. 020 Sample Std. Dev. 061
Average log: - 4 0 6 Sample Sld Dev. 1.94

•° 6 UCL 031 (log value)
-10 Maximum: 3.30
- 5 3
-0.1

- 5 8
•53
•53
- 5 3
•3.0
- 3 5
-5.3
-53
• 5 3
- 5 3
-53
- 3 0
-3.7
0.0
•5.3
-2.0
-5.3
-5.3
-5.3
-4.6
-2.1
-3.9
-3.0
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3



TW 2
TW 3
TW 4
TW 5
TW-5A
TW 6
TW 7
TW 8
TW 9
TW 10
TW-11
TW 12
TW-13
TW-14
TW-15

0.005 UJ
0 005 UU

R
3 3
2 4

0.02 J
0 05 U
0 25 U

0.005 U
0 005 UU
0.005 UJ
0 005 U
0.005 U
0.005U
0.005 U

5 3
5 3

1.2
0 9
• 3 9
-3.0
- 1 4
- 5 3
- 5 3
- 5 3
- 5 3
- 5 3
-5.3
- 5 3



GROUND W«,cR

SVOC:

Sample Location

C2-GW-C1-AV
C-2
C-3
C2-GW-C4
C2GW<:5
C2-GW-C6
C2^3W-C7
C245W-C8
C2-GW-C9
C2-GW-C10
C2-GWDMW1
C243W-DMW2
DMW-3
DMW-4
C2GW-DMW5
C2-GW-DMW6
C2-GW-DMW7
C2-GW-DMW8
C2-GW-DMW9
C2GW-DMW10
C2-GW-OMW1 1
C2-GW-MW101
C2-GW-MW102
C2GW-MW103
C2 GW-MW104-AV
OW-1
C2-GW-OW2
C2-GW-OW4
OW-10
C2-GW-OW1 1
OW-1 2
C2-GW-OW13
OW-1 4
TW-1

BIS(2-CHLOROETHYL)ETHER

Concentration Q Log of
(mg/l) Concentration Frequency:

(mg/l) Average:

02 D
0.165 U
0.005 U
0.017 .

0.11 D
0.005 U
0.005 UU

0.0055 U
0.006 U
0.007 J
0.005 U

0.0055 U
0.005 J
0.005 U
0.005UU

0.0055 U
0.027
0.005 U
0.087
0.005U

0.0055 U
0.0055 U

0.005 U
0.006 U

0.00525 U
0.017 J

0.0055U
0.005 U
0.005 U

0.0055 U
0.005 U

' 0.005 U
0.005 U

0.05 U

Average log:
-1.6 UCL:
-1.8 Maximum:
-5.3
-4.1
• 2 2
-5.3
- 5 3
-5.2
-5.1
-5.0
-5.3
-5.2
-5.3
-5.3
-5.3
-5.2
-3.6
-5.3
-2.4
-5.3
-5.2
-5.2
-5.3
-5.1
-5.2
-4.1
-5.2
-5.3
-5.3
-5.2
-5.3
-5.3
-5.3
•3.0

9 /49
0 02

-4.87
0.02
0.20

Sample Std. Dev. 0.040
Sample Std. Dev. 0.98

(log value)



C2GWTW2
C2GW-TW3
C2GWTW4
C2GWTW5
C2GW TW5A
C2GWTW6
C2GWTW7
C2GW TWB-AV
TW-9
C2GW-TW10
C2GWTW11
TW-12
TW-13
C2-GW-TW14
TW-15

0.005 U
0 0055 U

0.005 U
0 005 U
0 005 U
0.005 U
0.005 U

0 0055 J
0 005 U
0 005 U
0 005 U
0 005 U
0.005 U
0.005 U
0.005 U

-5.*
-5.2
-5.3
-5.3
-5.3
-5.3
5.3

- 5 2
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3
-5.3



GROUND W;L.
INORGANIC:

Sample Location

C-1
C-2
C-3
C 4
C-5 AV
C-6
C 7
C-8-AV
C-9
C-10
DMW-1
DMW-2
DMW-3
DMW-4
DMW-5
DMW-6
DMW-7
DMW-8
DMW-9
DMW-10
DMW-11
MW-101
MW-102
MW-103
MW-104-AV
OW-1
OW-2
OW-4
OW-10
OW-11
OW-1 2
OW-1 3
OW-1 4
TW-1

MANGANESE

Concentration Q
(mg/l)

4 68 J
1.3 J

0.0199
0.672 J

0.8945
0.0263
0.0574 J

0.009 B
0.0061 B
0.0562 J
0 0974
0.466
0.239 J

2.02 J
0.14 J

0.114 J
0.417
0.445
0.564

0.0131 B
0.102 J
0.167 J
0.173 J
0.222 J

2.22 J
19.1
6.12
7.32
5.23 J

0.0717
2.24 J

•0.0657 J
13 J

1.12 J

Log of
Concentration Frequency:

(mg/l) Average:
Average log:

1.5 UCL:
0.3 Maximum:
-3.9
-0.4
-0.1
•3.6
- 2 9
-4.7
-5.1
-2.9
-2.3
-0.8
-1.4
07
-2.0
•2.2
-0.9
-0.8
-0.6
•4.3
-2.3
-1.8
-1.8
-1.5
0.8
2.9
1.8
2.0
1.7
-2.6
0.8
-2.7
2.6
0.1

49 /49
1 80

-0.85
7.37

19.10

Sample Std. Dev. 3.507
Sample Std. Dev. 1.89

(log value)



TW-2
T W 3
TW 4
TW-5
TW-5A
TW 6
TW 7
TW-8
TW-9
TW-10
TW-11
TW-12
TW-13
TW-14
TW 15

0 149 J
0.174 J

1 18 J
5 02

4.5
0.513 J

1 49 J
0.722

0 39 J
1 78 J
0 3

0.181 J
0.374
0.785 J

1.16 J

-1.9
-1.7
0 2
1.6
1.5
-0.7
0.4
-0.3
-0.9
0.6
-1.2
-1.7
-1.0
-0.2
0.1



SURFACE WAK

voc

Sample Location

C1-SW-03-AV
C l -SW-04
C 1 - S W - 0 5
C1-SW-06
C l -SW-07
C1-SW-08
Cl -SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C2-SW-12

1 ,2-DICHLOROETHANE

Concentration Q
(mg/l)

0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.018
0.005 U
0.005 U
0.005 UJ

Log of
Concentration Frequency:

(mjg/l) Average:
Average log:

- 5 . 3 UCL:
- 5 . 3 Maximum:
-5 .3
-5 .3
- 5 . 3
-5.3
-5 .3
-5.3
-5 .3
-5 .3
-4.0
-5.3
-5 .3
-5 .3

1/14
0.01 Sample Std. Dev. 0.003

-5 .21 Sample Std. Dev. 0.34
0.007 (log value)
0.018



SURFACE WA

voc

Sample Location

C1-SW-03-AV
Cl -SW-04
C1-SW-05
Cl -SW-06
Cl -SW-07
C1-SW-08
Cl -SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C 2 - S W - 1 2

1,2-DICHLOROETHENE

Concentration Q
(mo/I)

0.0005 J
0.0006 J

0.005 U
0.005 U
0.005 U
0.005 U
O.OOS U
0.005 U
0.028

0.10
0.12

0.005 U
0.005 U
0.005 U

(TOTAL)

Log of
Concentration Frequency:

(ma/I) Average:
Average log:

-7.6 UCL:
-7.4 Maximum:
-5 .3
-5 .3
- 5 . 3
-5 .3
-5 .3
- 5 . 3
-3 .6
-2 .3
•2.1
-5 .3
-5 .3
- 5 . 3

5/14
0.02 Sample Std. Dev. 0.04

-5.05 Sample Std. Dev. 1.54
0.099 (log value)
0.120



SURFACE WAL
voc

Sample Location

C1-SW-03-AV
Cl-SW-04
C1-SW-05
C1-SW-06
Cl-SW-07
Cl-SW-08
Cl-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C 2 - S W - 1 2

VINYL CHLORIDE

Concentration Q
(mg/l)

0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.018
0.011
0.005 U
0.005 U
0.005 U

Log of
Concentration Frequency:

__ im_g/il _ Average:
Average log:

-5 .3 UCL:
-5 .3 Maximum:
-5 .3
-5 .3
-5.3
-5 .3
-5 .3
- 5 . 3
-5 .3
-4.0
-4.5
- 5 . 3
-5 .3
-5.3

2/14
0.01 Sample Std. Dev. 0.004

- 5 .15 Sample Std. Dev. 0.39
0.008 (log value)
0.018



SURFACE WAT

svoc

Sample Location

C1-SW-03-AV
C l - S W - 0 4
C1-SW-05
C1-SW-06
C1-SW-07
C l -SW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C2-SW-12

BENZO(B)FLUORANTHENE

Concentration Q
(mg/l)

0.0055 U
0.0055 U

0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U

Log of
Concentration Frequency: 1/14

(m_fl/l) Average: 0.005
Average log: - 5 .28

-5.2 UCL: 0.005
-5 .2 Maximum: 0.0055
•5 .3
-5 .3
-5 .3
-5 .3
-5 .3
-5 .3
-5 .3
-5 .3
-5 .3
-5 .3
-5.3
-5.3

Sample Std. Dev. 0.000
Sample Std. Dev. 0.03

(log value)

* - The 95% UCL exceeds the maximum concentration detected in the samples.



SURFACE WAL
INORGANIC:

Sample Location

C1-SW-03-AV
C1-SW-04
C1-SW-05
C1-SW-06
Cl -SW-07
C1-SW-08
Cl-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C2-SW-12

ARSENIC

Concentration Q
(mg/l)

0.00095 UJ
0.00095 U
0.00095 UJ
0.00095 U

0.0026 BJ
0.0059 BJ

0.00095 UJ
0.001 UJ
0.001 U
0.001 UJ
0.001 U
0.001 U
0.001 U

0.0028 BJ

Log of
Concentration Frequency: 3 /14

(mg/l) Average: 0.002
Average log: -6.66

-7.0 UCL: 0.002
-7.0 Maximum: 0.0059
-7.0
-7.0
-6.0
-5.1
-7.0
-6.9
-6.9
-6.9
-6.9
-6.9
-6.9
-5.9

Sample Std. Dev. 0.001
Sample Std. Dev. 0.57

(log value)



SURFACE WATfc

INORGANIC:

Sample Location

C1-SW-03-AV
C1-SW-04
C l -SW-05
C1-SW-06
C1-SW-07
C1-SW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C2-SW-12

BERYLLIUM

Concentration Q
(mg/l)

0.00015 UJ
0.00015 U
0.00015 UJ
0.00015 U
0.00015 UJ
0.00015 U
0.00015 U
0.00045 UJ
0.00045 U
0.00045 UJ
0.00045 U
0.00045 U
0.00045 U
0.00025 UJ

Log of
Concentration Frequency: 0/14

(mfl/D Average: 0.0003
Average log: -8.30

-8.8 UCL: 0.0004
-8.8 Maximum: 0.00059
-8.8
-8.8
-8.8
-8.8
-8.8
-7 .7
-7.7
-7.7
-7.7
-7.7
-7.7
-8.3

Sample Std. Dev. 0.000 1
Sample Std. Dev. 0.55

(log value)



SURFACE WAT,

INORGANIC:

Sample Location

C1-SW-03-AV
C1-SW-04
C1-SW-05
C1-SW-06
C1-SW-07
C1-SW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C2 -SW-12

CADMIUM

Concentration Q
(mg/l)

0.0012 BJ
0.0007S U
0.00075 UJ
0.0019 B
0.0067 J

0.00075 U
0.0017 B
0.0007 UJ
0.0007 U
0.0007 UJ
0.0007 U
0.0007 U
0.0007 U
0.0008 UJ

Log of
Concentration

__ (mfl/l)_

•6.7
-7.2
-7.2
-6.3
-5.0
-7.2
-6.4
-7.3
-7 .3
-7 .3
- 7 . 3
-7 .3
-7 .3
-7 .1

Frequency: 4 /14
Average: 0.0013 Sample Std. Dev. 0.0016

Average log: -6.91 Sample Std. Dev. 0.64
UCL: 0.0018 (log value)

Maximum: 0.0067



SURFACE WATEr,

INORGANIC:

Sample Location

C1-SW-03-AV
C1-SW-04
Cl -SW-05
C1-SW-06
Cl -SW-07
C1-SW-08
C1-SW-09
C2-SW-03-AV
C2-SW-04
C2-SW-05
C2-SW-06
C2-SW-10
C2-SW-1 1
C2-SW-12

MANGANESE

Concentration Q
(mg/l)

0.546 J
0.0534

0.211 J
0.208

3.1 J
1.77

0.0244
0.0179 J

0.347
1.83 J
1.48

0.414
0.0489

0.12 J

Log of
Concentration

(ma/1)

-0.6
•2.9
-1.6
-1.6
1.1
0.6
-3 .7
-4.0
• 1 . 1
0.6
0.4

-0.9
-3.0
-2 .1

Frequency: 14/14
Average: 0.73 Sample Std. Dev. 0.94

Average log: -1 .34 Sample Std. Dev. 1.67
UCL: 6.98 * (log value)

Maximum: 3.10

* - The 95% UCL exceeds the maximum concentration detected in the samples.



svoc
Sample Location

C1-SD-03-01-AV
C1-SD-03-02
Cl-SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
C1-SD-06-01
Cl-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

Concentration
(mg/kg)

0.27 J
0.28 J
11.0 JD
4.1 J

0.48 J
0.28 J
0.13 J

0.096 J
0.041 J

0.38 UJ
0.185 J

0.16 J
15.5 UJ
15.5 UJ
0.27 J
0.40 J
0.18 J

0.255 U
0.16 J
0.15 J
0.18 J
0.10 J

0.335 UJ
0.29 U

SEDIMENT -

BENZO(A)ANTHRACENE

Q Log of
Concentration

-1 .3
- 1 . 3
2.4
1.4

-0.7
-1 .3
-2.0
-2 .3
-3.2
-1.0
-1 .7
-1.8
2.7
2.7

- 1 . 3
-0.9

.7

.4

.8

.9

.7
-2.3

.1

.2

Frequency:
Average:

Average log:
UCL:

Maximum:

18/24
2.11

-0.95
4.84
11.0

Sample Std. Dev. 4.72
Sample Std. Dev. 1.60

(log value)

X
~



SEDIMENT -\

svoc

Sample Location

C1-SD-03-01-AV
Cl-SD-03-02
C1-SD-04-01
Cl -SD-04-02
C1-SD-05-01
Cl-SD-05-02
C1-SD-06-01
Cl-SD-06-02
C1-SD-07-01
Cl -SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

BENZO(B)FLUORANTHENE

Concentration Q Log of
(mg/kg) Concentration Frequency: 17/24

0.91 J
1.1 J

32.0 JD
7.6 JD
1.1 J

0.64
0.38 J
0.23 J
0.28 U
0.38 UJ
0.38 J
0.32 J
15.5 UJ
15.5 UJ
0.52 J
0.82 J
0.27 J

0.255 U
0.54 J
0.35 J
0.41 J
0.17 J

0.335 UJ
0.29 UJ

m9/!<9) Average: 3.35 Sample Std. Dev. 7.52
Average log: -0.26 Sample Std. Dev. 1.47

-0.1 UCL: 6.25 (log value)
0.1 Maximum: 32.00
3.5
2.0
0.1

-0.4
-1.0
-1 .5
-1.3
-1.0
-1.0
- 1 . 1
2.7
2.7
-0.7
-0.2
-1 .3
-1.4
-0.6
-1.0
-0.9
-1.8
-1 .1
-1.2



SEDIMENT -

svoc

Sample Location

C1-SD-03-01-AV
C1-SD-03-02
C1-SD-04-01
C1-SD-04-02
Cl-SD-05-01
C1-SD-05-02
C1-SD-06-01
C1-SO-06-02
C1-SD-07-01
Cl-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SO-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

BENZO(A)PYRENE

Concentration Q
(mg/kg)

0.875 UJ
0.85 UJ
13.0 JD

3.7 J
0.58 J
0.42 J
0.39 UJ

0.265 U
0.28 U
0.38 UJ

0.385 J
0.28 J
15.5 UJ
15.5 UJ
0.35 J
0.31 J
0.24 J

0.255 U
0.25 J
0.22 J
0.28 J
0.14 J

0.335 UJ
0.29 UJ

Log of
Concentration Frequency: 13/24

(mg/kg) Average: 2.29 Sample Std. Dev. 4.85
Average log: -0.52 Sample Std. Dev. 1.39

-0.1 UCL: 4.05 (log value)
-0.2 Maximum: 13.00
2.6
1.3

-0.5
-0.9
-0.9
-1 .3
-1 .3
-1.0
-1.0
-1.3
2.7
2.7

- .0
- .2
- .4
- .4
- .4
- .5
- .3
-2.0
- .1
- .2



SEDIMENT -

svoc

Sample Location

C1-SD-03-01-AV
CI-SD-03-02
C1-SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
Cl-SD-06-01
C1-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-OI
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

DIBENZO(A,H)A

Concentration
(mg/kg)

0.875 UJ
0.85 UJ

1.6 J
0.39 J
0.33 UJ

0.285 U
0.39 UJ

0.265 U
0.28 U
0.38 UJ
0.85 UJ
0.60 UJ
15.5 UJ
15.5 UJ

0.315 UJ
0.375 UJ

0.39 UJ
0.255 U
0.375 U
0.345 UJ

R
0.305 UJ
0.335 UJ

0.29 UJ

Log of
Concentration

_ _(mg/kg)

-0.1
-0.2
0.5
-0.9

-0

1
3
9
3
3
0

-0.2
-0.5
2.7
2.7

.2

.0
-0.9

.4

.0

. l

-1.2
-1 .1
-1.2

Frequency:
Average:

Average log:
UCL:

Maximum:

2/23
1.79

-0.56
2.23
1.60

Sample Std. Dev. 4.34
Sample Std. Dev. 1.14

(log value)

* - The 95% UCL exceeds the maximum concentration detected in the samples.



SEDIMENT - O

SVDC INDENO(1,2,3-CD)PYRENE

Sample Location

C1-SD-03-01-AV
C1-SD-03-02
C1-SD-04-01
C1-SD-04-02
Cl -SD-05-01
C1-SD-05-02
Cl-SD-06-01
CI-SO-06-02
Cl-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SO-12-02

Concentration Q
(mg/kg)

0.875 UJ
0.8S UJ

7.0 J
1.9 J

0.33 UJ
0.285 U

0.39 UJ
0.265 U

0.28 U
0.38 UJ
0.85 UJ
0.60 UJ
15.5 UJ
15.5 UJ
0.31 J
0.34 J
0.39 UJ

0.255 U
0.375 UJ
0.345 UJ

R
0.305 UJ
0.335 UJ

0.29 UJ

Log of
Concentration Frequency: 4 /23

(mg/kgj Average: 2.08 Sample Std. Dev. 4.46
Average log: -0.43 Sample Std. Dev. 1.26

-0.1 UCL: 3.14 (log value)
-0.2 Maximum: 7.00
1.9
0.6

- .1
- .3
-0.9
- .3
- .3
- .0
-0.2
-0.5
2.7
2.7

- .2
- .1
-0.9
- .4
- .0
- .1

- .2
- .1
- .2



SEDIMENT - c i .
PCB:

Sample Location

__ .

C1-SD-03-01-AV
C1-SD-03-02
C l -SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
C1-SD-06-01
C1-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SO-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

AROCLOR 1248

Concentration Q
(mg/kg)

__ _ . .._. . _ _

0.875 UJ
0.85 UJ
0.47 UJ
0.39 UJ
0.62 J

1.1 J
1.4 J

0.39 J
0.27 U

0.0375 UJ
0.085 UJ

0.06 UJ
0.05 UJ

6.3 JNO
0.0315 UJ
0.0375 UJ
0.0395 UJ
0.0255 UJ
0.0375 UJ
0.0345 UJ
0.0315 U
0.0305 U
0.0335 UJ

0.029 U

Log of
Concentration Frequency: 5/24

(mg/kg) Average: 0.55 Sample Std. Dev. 1.29
Average log: -2.01 Sample Std. Dev. 1.64

-0.1 UCL: 1.84 (log value)
-0.2 Maximum: 6.30
-0.8
-0.9
-0.5
0.1
0.3

-0.9
- 1 . 3
- 3 . 3
-2 .5
-2.8
-3.0
1.8

- 3 . 5
-3 .3
-3 .2
-3 .7
-3 .3
- 3 . 4
-3 .5
-3 .5
-3.4
-3 .5



SEDIMENT - 01L
PCB:

Sample Location

C1-SD-03-01-AV
C1-SD-03-02
C1-SD-04-01
Cl -SD-04-02
C1-SD-05-01
Cl -SD-05-02
C1-SD-06-01
C1-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD- 0-01
C2-SD- 0-02
C2-SD- 1-01
C2-SD- 1-02
C2-SD- 2-01
C2-SD- 2-02

AROCLOR 1254

Concentration Q
(mg/kg)

4.45 J
6.1 J
5.1 J
6.9 J

0.33 UJ
0.285 U

0.38 UJ
0.265 U

10.0 JN
0.038 J

1.75 DJN
2.7 DJ
6.2 DJ

0.05 UJ
0.0315 UJ
0.0375 UJ
0.0395 UJ

0.21 J
1.1 JND
1.3 DJ
2.4 JND
6.2 D

0.0335 UJ
0.029 U

Log of
Concentration Frequency: 14/23

(mg/kg) Average: 2.33 Sample Std. Dev. 2.92
Average log: -0.57 Sample Std. Dev. 2.12

.5 UCL: 32.74 * (log value)

.8 Maximum: 10.00

.6

.9
- .1
- .3
- .0
- .3
2.3

-3 .3
0.6
1.0
1.8

-3.0
-3 .5
-3 .3
-3 .2
-1 .6
0.1
0.3
0.9
1.8

-3.4
-3.5

* - The 95% UCL exceeds the maximum concentration detected in the samples.



SEDIMENT - 01

PC8:

Sample Location

_ . i

C1-SD-03 -01 -AV
C1-SD-03-02
C1-SD-04-01
C1-SD-04-02
C l -SD-05-01
Cl -SD-05-02
C1-SD-06-01
Cl-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-11-02
C2-SD-12-01
C2-SD-12-02

AROCLOR 1260

Concentration Q
(mg/kg)

0.875 UJ
0.85 UJ
0.47 UJ
0.39 UJ

1.4 J
1.6 J
1.7 JN

0.82
0.27 U

0.0375 UJ
0.085 UJ

0.06 UJ
0.05 UJ

3.8 D
3.0 DJ
1.1 J
1.2 J

0.0255 UJ
0.0375 UJ
0.0345 UJ
0.0315 U
0.0305 U

0.13 J
0.18 J

Log of
Concentration Frequency: 10/24

Imfl/kfl) Average: 0.76 Sample Std. Dev. 0.99
Average log: - 1 . 3 3 Sample Std. Dev. 1.68

-0.1 UCL: 3.92 * (log value)
-0.2 Maximum: 3.80
-0.8
-0.9
0.3
0.5
0.5

-0.2
-1.3
-3.3
-2.5
-2.8
-3.0
1.3
1.1
0.1
0.2

-3.7
-3.3
-3.4
-3 .5
-3.5
-2.0
-1.7

* - The 95% UCL exceeds the maximum concentration detected in the samples.



SEDIMENT

INORGANIC:

Sample Location

C1-SD-03-01-AV
Cl-SD-03-02
C1-SD-04-01
Cl-SD-04-02
C1-SD-05-01
Cl-SD-05-02
C1-SD-06-01
Cl-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

ARSENIC

Concentration Q
(mg/kg)

5.2 BJ
7.1 BJ
6.4 J
4.9 J
5.9 J
6.1
4.6 J
4.1
1.8 BJ
3.7

7.45 BJ
6.6 BJ
8.5 J
6.9 J
7.3 J
7.1 J
3.9 BJ
1.9 BJ

31.7 J
18.6 J

17.36 J
10.3 J
9.6 J
3.5 B

Logof
Concentration Frequency: 24/24

(mg/kg) Average: 7.94 Sample Std. Dev. 6.46
Average log: 1.85 Sample Std. Dev. 0.65

1.6 UCL: 10.58 (log value)
2.0 Maximum: 31.70
.9
.6
.8
.8
.5
.4

0.6
1.3
2.0
1.9
2.1
1.9
2.0
2.0
1.4
0.6
3.5
2.9
2.9
2.3
2.3
1.3



SEDIMENT SITE
INORGANIC:

Sample Location

C1-SD-03-01-AV
Cl-SD-03-02
C1-SD-04-01
C1-SD-04-02
C1-SD-05-01
C1-SD-05-02
C1-SD-06-01
C1-SD-06-02
C1-SD-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-11-02
C2-SD-12-01
C2-SD-12-02

BERYLLIUM

Concentration Q
(mg/kg)

3.05 BJ
2.6 BJ

0.93 BJ
1.1 BJ
1.2 BJ
2.1
1.2 BJ

0.97 B
0.35 B
i ? pi.e. a
3.1 BJ
i a Q i1 .O D J

1.2 BJ
1 C D 1.D BJ
1.4 BJ
2.0 BJ

0.74 BJ
0.67 B
2.7 J
2.6 J
2 3 I&.**) -J

1.9
1.6 BJ

0.52 B

Log of
Concentration Frequency: 24/24

__ (mg/kg) Average: 1.62 Sample Std. Dev. 0.80
Average log: 0.34 Sample Std. Dev. 0.57

1-' UCL: 2.12 (log value)
1.0 Maximum: 3.10

-0.1
0.1
0.2
0.7
0.2
0.0

-1.0
0.2
1.1
0.6
0.2
0.5
0.3
0.7

-0.3
-0.4
1.0
1.0
0.8
0.6
0.5

-0.7

I :•
I

i-3
r-ow



SEDIMENT - ON-!

Sample Location

C1-SD-03-01-AV
C1-SD-03-02
C1-SD-04-01
Cl-SD-04-02
C1-SD-05-01
Cl-SD-05-02
C1-SO-06-01
C1-SD-06-02
C1-SO-07-01
C1-SD-08-01
C2-SO-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SO-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

Concentration
(mg/kg)

785 J
711 J
688 J
463 J
446 J
747 J
967 J
503 J

1410 J
390 J
395 J
387 J
608 J
683 J
695 J
437 J
597 J
158

4050 J
4170 J
1850 J
1080
2600 J

258

6.7
6.6
6.5
6.1
6.1
6.6
6.9
6.2
7.3
6.0
6.0
6.0
6.4
6.5
6.5
6.1
6.4
5.1
8.3
8.3
7.5
7.0
7.9
5.6

Frequency: 24/24
Average: 1044.92

Average log: 6.60
UCL: 1486.11

Maximum: 4170.00

Sample Std. Dev.
Sample Std. Dev.

(log value)

1085.37
0.80



SEDIMENT - ONi
INORGANIC:

Sample Location

C1-SD-03-01-AV
C1-SO-03-02
Cl-SD-04-01
C1-SD-04-02
C1-SD-05-01
Cl-SD-05-02
C1-SO-06-01
Cl-SD-06-02
C1-SD-07-01
Cl-SO-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SD-06-02
C2-SD-10-01
C2-SO-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

MERCURY

Concentration Q
(mg/kg)

1.01 J
1.5 J

0.48 J
0.55 J
0.23 J
0.38
0.15 BJ
0.15 B
0.26
0.11 B
1.45 J

1.9 J
0.93 J

1.1 J
0.27 J
0.24 J

0.2 J
0.04 UJ
0.77 J

0.5 U
0.86 J

7.1 J
0.14 BJ
0.19 J

Log of
Concentration Frequency: 22/24

(mg/kflj Average: 0.85 Sample Std. Dev. 1.42
Average log: -0.83 Sample Std. Dev. 1.14

0.0 UCL: 1.66 (log value)
0.4 Maximum: 7.10
-0.7
-0.6
-1 .5
-1.0
-1.9
-1.9
-1.3
-2 .2
0.4
0.6
-0.1
0.1

- 1 . 3
-1 .4
-1.6
-3 .2
-0.3
-0.7
-0.2
2.0

-2.0
-1 .7



SEDIMENT .1
INORGANIC:

Sample Location

C1-SD-03-01-AV
Cl -SO-03-02
C1-SD-04-01
C1-SD-04-02
C l -SD-OS-01
C1-SD-05-02
Cl-SD-06-01
C1-SD-06-02
Cl -SO-07-01
C1-SD-08-01
C2-SD-03-01-AV
C2-SD-03-02
C2-SD-04-01
C2-SD-04-02
C2-SD-05-01
C2-SD-05-02
C2-SD-06-01
C2-SO-06-02
C2-SD-10-01
C2-SD-10-02
C2-SD-1 1-01
C2-SD-1 1-02
C2-SD-12-01
C2-SD-12-02

VANADIUM

Concentration Q
(mg/kg)

64.9 J
65.4 J
37.1 J
41.4 J
42.7 J
58.7 J
32.7 J
39.3 J
201 J
36.0 J
63.7 J
67.2 J
52.6 J
69.9 J
54.7 J
48.4 J
30.5 J
19.5
89.9 J
99.8 J
77.5 J
58.4
63.1 J
32.8

Log of
Concentration Frequency: 24/24
. (ni3/k_gl Average: 60.30 Sample Std. Dev. 35.68

Average log: 3.98 Sample Std. Dev. 0.47
4.2 UCL: 72.93 (log value)
4.2 Maximum: 201.00
3.6
3.7
3.8
4.1
3.5
3.7
5.3
3.6
4.2
4.2
4.0
4.2
4.0
3.9
3.4
3.0
4.5
4.6
4.4
4.1
4.1
3.5
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ACETALDEHYDE

Acetaldehyde is used in the manufacture of a variety of products including paraldehyde, acetic

acid, butanol, perfumes, flavors, aniline dyes, plastic, and synthetic rubber. It is irritating to

the eyes and to mucous membranes and is toxic via the intratracheal and intravenous routes. It

is a system irritant in humans via inhalation. Large doses may cause death by paralyzing the

respiratory system. Acetaldehyde acts as a narcotic. Symptoms of chronic intoxication are

similar to those of chronic alcoholism. (Budavari et al., 1989 and Lewis, 1992).

Acetaldehyde has been classified by EPA in Group B2 (Probable Human Carcinogen) based on

sufficient evidence of carcinogenicity in animals and inadequate or no evidence in humans. IRIS

(1995) derived an inhalation cancer slope factor of 7.7E-03 (mg/kg-day)'1 for acetaldehyde based

on a study by Woutersen and Appleman (1984) in which rats exposed by inhalation developed

nasal tumors and adenocarcinomas. EPA has not developed an oral slope factor for this

chemical (IRIS, 1995).

EPA has not developed an oral reference dose (RfD) for acetaldehyde (IRIS, 1995). EPA has

derived an inhalation reference concentration (RfC) of 9E-03 mg/m3, which corresponds to an

inhalation RfD of 2.6E-03 mg/kg-day, based on short-term rat inhalation studies conducted by

Appleman et al. (1982, 1986) where degeneration of the olfactory epithelium was observed.

(IRIS, 1995). An uncertainty factor of 1000 was applied in the development of the inhalation

RfD. (IRIS, 1995).

CHH



ACETONE

Acetone is a commonly used solvent in paints, varnishes and lacquers. It is also used to clean

and dry parts of precision equipment, as a delusterant for cellulose acetate fibers, and for

specification testing of vulcanized rubber products. (Sax and Lewis, 1987). Acetone is rapidly

and passively absorbed from the lungs and gastrointestinal tract and can also be absorbed from

the skin. After uptake by the lungs, acetone is readily absorbed into the bloodstream. Acetone

is highly water soluble and is widely distributed to tissues and organs throughout the body.

(ATSDR, 1992).

Acetone is generally regarded as having low toxicity and therefore has not been extensively

studied (Clement Associates, Inc. 1985). The only acute effect observed in humans exposed to

acetone vapors is irritation of the nose, throat, and lungs. Workers exposed to acetone at 900

ppm or higher complained of irritation, headache, light-headedness, dizziness, unsteadiness, and

confusion. Eye irritation is also a common complaint of workers exposed to acetone vapors.

Neurobehavioral effects have been observed in humans exposed acutely by inhalation either in

the workplace or in laboratory experiments. Hematological effects, which might indicate

immunological effects, have been observed in humans exposed acutely in laboratory experiments.

(ATSDR, 1992).

Acute exposure to animals to much higher concentrations (greater than 10,000 ppm) has



ACETONE (Cont'd)

resulted in pulmonary edema, congestion, and hemorrhage of the lungs. Inhalation exposure to

acetone for a few hours has resulted in death of rats of concentrations ranging from 16,000 to

50,600 ppm (ATSDR, 1992).

Prolonged inhalation of high concentrations of acetone may produce irritation of the respiratory

tract, coughing, headache, drowsiness, incoordination, and in severe cases, coma (Clement

Associates, Inc., 1985). No chronic health hazards in humans, however, have been associated

with exposure to acetone (Clement Associates, Inc., 1985; ATSDR, 1992).

In animal studies, rats consuming doses of 18 mg/kg-day for 4 months showed reduced food

consumption and growth. In behavioral studies, rats exposed to 6,000 ppm (14,200 mg/m3)

acetone for 4 hours/day, 5 days/week for 2 weeks showed modified avoidance and escape

behavior after one exposure, but no changes after subsequent exposures. At 16,000 ppm

(37,800 mg/m3), altered responses were noted throughout the 2-week exposure period (Clement

Associates, Inc., 1985).

Acetone has been classified by EPA (IRIS, 1994) in Group D - Not classifiable as to human

carcinogenicity based on a lack of data in humans or animals. EPA (IRIS, 1994) has therefore

not established oral or inhalation slope factors.
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ACETONE (Cont'd)

EPA (IRIS, 1994) has derived an oral reference dose (RfD) of IE-01 mg/kg-day for subchronic

exposure to acetone based on an oral gavage study in rats in which increased liver and kidney

weights and nephrotoxicity were observed (EPA, 1986). An uncertainty factor of 1000 was

applied in the development of the oral RfD (IRIS, 1994). EPA has not derived an inhalation

reference concentration (RfC) for acetone (IRIS, 1994).



ACROLEIN

Acrolein is an unsaturated aldehyde which has been used in the manufacture of colloidal metals,

plastics, and perfumes, in military poison gas mixtures, and as an aquatic herbicide (Budavari

etal., 1989).

Acrolein is absorbed in humans via the dermal contact and inhalation routes of exposure. It is

a systemic irritant in humans. Inhalation exposure may cause eye irritation and lacrimation;

delayed hypersensitivity, and respiratory system damage. Dermal exposure can cause severe

skin irritation. (Lewis, 1992).

The EPA has classified acrolein in Group C (Possible Human Carcinogen) (IRIS, 1994). This

classification is based on an increased incidence of adrenocortical adenomas in female rats and

on the carcinogenic potential of an acrolein metabolite. Acrolein is mutagenic in bacteria and

is structurally related to probable or known human carcinogens. (IRIS, 1994). No human

carcinogencity data are available. Neither an oral nor an inhalation slope factor has been

developed by the EPA for acrolein.

The EPA has developed a chronic oral reference dose (RfD) of 2E-02 mg/kg-day based on a

study by Newell (1958) in which rats were exposed to acrolein in drinking water for 90 days.

An NOAEL of 15.6 mg/kg-day was identified. An uncertainty factor of 1000 was applied in

the development of the RfD. (EPA, 1994).
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ACRQLEIN (Cont'd)

The EPA has also developed a chronic inhalation reference concentration (RfC) of 2E-05 mg/m3

which has been converted to an inhalation RfD of 5.7E-06 mg/kg-day (IRIS, 1994). This value

was based on two subchronic rat inhalation studies by Kutzman (1981) and Feron et al. (1978).

In the Kutzman (1981) inhalation study, rats were exposed to 0, 0.4, 1.4, and 4.0 ppm of

acrolein 6 hours/day, 5 days/week for 62 days. In the Feron et al. (1978) inhalation study,

hamsters, rats, and rabbits were exposed to 0, 0.4, 1.4, and 4.9 ppm of acrolein 6 hours/day,

5 days/week for 13 weeks. The effects observed in rats included squamous metaplasia and

neutrophilic infiltration of the nasal epithelium. An uncertainty factor of 1000 was applied in

development of the RfC. (IRIS, 1994).



ALDRIN/DIELDRIN

Aldrin degrades to dieldrin, which is very persistent in the environment. Both pesticides are

carcinogenic in rats and mice and are teratogenic and reproductive toxicants. Poisoning by

aldrin usually involves convulsions caused by effects on the central nervous system. Other

reported symptoms include nausea, vomiting, dizziness, and mild clonic jerking (Clement

Associates, Inc., 1985).

EPA has given dieldrin a Group B2 (Probable Human Carcinogen) weight-of-evidence

classification. Dieldrin has been shown to be carcinogenic in various strains of mice. IRIS

(1994) has developed an oral and inhalation slope factor of 1.6E+01 (mg/kg-day)"1. The oral

slope factor is the geometric mean of 13 slope factors calculated from liver carcinoma data in

both sexes of several strains of mice (Davis, 1965; Walker et al., 1972, 1973; NCI, 1978;

Tennekes, 1981 and Meierhenry, 1983). The inhalation slope factor was calculated from the

oral data. The oral reference dose (RfD) was determined to be 5E-05 mg/kg-day based on a 2

year rat feeding study performed by Walker et al. (1969). Dieldrin was administered to

Carworth Farm "E" rats for 2 years at dietary concentrations of 0, 0.1, 1, or 10 ppm. At the

end of the 2 year study, female rats fed 1 and 10 ppm had increased liver weights and liver-to-

body weight ratios. The critical effect was liver lesions characteristic of exposure to an

organochlorine insecticide. The NOAEL was determined to be 0.005 mg/kg-day and an

uncertainty factor of 100 was used to develop the oral RfD. An inhalation reference

concentration (RfC) is not available at this time. (IRIS 1994).
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ALDRIN/DIELDRIN (Cont'd)

EPA has given aldrin a Group B2 (Probable Human Carcinogen) weight-of-evidence

classification. IRIS (1994) has developed an oral and inhalation slope factor of 1.7E+01 (mg/kg-

.day)"'. These values were based on several studies in which mice fed aldrin in the diet

developed liver cancer.

IRIS (1994) has derived an oral reference dose (RfD) of 3E-05 mg/kg-day based on a chronic

feeding study by Fitzhugh et al. (1964) in which rats fed aldrin in the diet for 2 years developed

liver lesions. A lowe't-observed-adverse-effect-level (LOAEL) of 0.25 mg/kg-day was identified

and an uncertainty factor of 1000 was used to develop the oral RfD. An inhalation reference

concentration (RfC) has not been developed.



ANTIMONY

Antimony production has been associated with an increase in lung cancer in exposed workers.

An inhalation study using rats yielded suggestive evidence that antimony trioxide causes lung and

liver tumors, and several antimony compounds were mutagenic when tested using bacterial test

systems. Female workers exposed to antimony compounds had an increased incidence of

gynecological disorders and spontaneous abortions; similar effects were observed in an animal

study. Antimony also causes cardiovascular changes in humans and may damage the myocardia

(Clement Associates, Inc., 1985).

The EPA has not assigned antimony a weight-of-evidence classification. This chemical has not

been reviewed by the EPA for evidence of carcinogenic potential (IRIS, 1994). An oral

reference dose (RfD) of 4E-04 mg/kg-day was developed based on a rat chronic oral bioassay

by Schroeder et al. (1970). In this study, rats were administered 5 ppm of antimony tartrate in

drinking water. Survival rates decreased in male rats as did the blood glucose level.

Cholesterol levels were altered in both sexes. A NOEL was not established as only one level

of antimony was administered. The LOAEL was 0.35 mg/kg-day. An uncertainty factor of

1000 was applied in developing the oral RfD (IRIS, 1994). An inhalation reference

concentration (RfC) has not been developed.
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ARSENIC

Acute exposure of humans to the metal arsenic has been associated with gastrointestinal effects,

hemolysis, and neuropathy. Chronic exposure of humans to this metal can produce toxic effects

on both the peripheral and central nervous systems, keratosis, hyperpigmentation, precancerous

dermal lesions, and cardiovascular damage (EPA, 1984). Arsenic is embryotoxic, fetotoxic, and

teratogenic in several animals species (EPA, 1984). Arsenic is a known human carcinogen

(Group A) (EPA, 1994). Epidemiological studies of workers in smelters and in plants

manufacturing arsenical pesticides have shown that inhalation of arsenic is strongly associated

with lung cancer and perhaps with hepatic angiosarcoma (EPA, 1984). Ingestion of arsenic has

been linked to a form of skin cancer and more recently to bladder, liver, and lung cancer (Tseng

etal., 1968).

EPA has developed inhalation and oral cancer slope factors for arsenic of 1.5E+01 (mg/kg-day)'
1 and 1.75E+00 (mg/kg-day)'1 (IRIS, 1994), respectively. In developing the inhalation slope

factor, a geometric mean was calculated from data sets obtained within distinct exposed

populations. The final estimate is the geometric mean of those two values (IRIS, 1994). The

oral slope factor was calculated using the unit risk of 5E-OS (ug/1)'1 proposed by the Risk

Assessment Forum. This was based on an epidemiological study in Taiwan by Tseng et al.

(1977) which indicated an increased incidence of skin cancer in individuals exposed to arsenic

in drinking water.



ARSENI

EPA (IRIS, 1994) developed an oral reference dose (RfD) of 3E-04 mg/kg-day based on the

Tseng et al. (1968) study which showed increased incidences of hyperpigmentation and keratosis

with age and on the Tseng (1977) study. An uncertainty factor of 3 was used to develop the oral

RfD. An inhalation reference concentration (RfC) has not been developed.



BARIUM

Absorption of barium from the gastrointestinal tract following oral exposure has been estimated

in one report to be approximately 5% for human adults (EPA, 1987). Specific studies on the

extent of absorption of barium following inhalation exposure have not been conducted.

However, systemic toxicity has been observed following inhalation exposure to this metal

suggesting that absorption of barium from the respiratory tract occurs to some extent (EPA,

1984).

Barium carbonate and more soluble barium compounds are quite toxic to humans following oral

exposure. Doses of barium carbonate and barium chloride of 57 mg/kg and 12 mg/kg,

respectively, have been reported to be fatal when ingested by humans. Adverse effects observed

in humans following ingestion of barium have included gastroenteritis, muscular paralysis,

hypertension, cardiotoxicity including ventricular fibrillation, and damage to the central nervous

system (EPA, 1984; Perry et al., 1983). Chronic oral exposure of rats to barium has been

observed to cause significant increases in blood pressure (EPA, 1984).

Inhalation of barium sulfate or barium carbonate dust has been associated in occupationally

exposed workers with baritosis, a benign pneumoconiosis (Goyer, 1986). Inhalation exposure

of male rats to barium carbonate dust has produced such effects as decreased numbers of

spermatozoids, decreased numbers of motile sperm forms, and increased fetal mortality

following mating of treating males with untreated females. Exposure of female rats has been



BARIUM (Cont'd)

associated with ovarian follicle atresia, increased mortality in subsequent litters, and a general

underdevelopment of newborn pups (EPA, 1984).

EPA (IRIS, 1994) derived an oral reference dose (RfD) for barium based on epidemiological

studies by Wones et al. (1990) and Brenniman and Levy (1984), as well as on rodent studies

conducted by Perry et al. (1983), McCauley et al. (1985), Schroeder and Mitchner (1975a, b),

and Tardiff et al. (1980). In the Wones et al. (1990) study, barium in the form of barium

chloride was administered in drinking water to human volunteers over a 10 week period.

Subjects were given 1.5 liters/day of water containing 0, 5 or 10 mg/1 barium. As no increase

in blood pressure was observed, the NOAEL of 10 mg/1 barium was identified which

corresponds to 0.21 mg/kg/day based on an actual consumption rate of 1.5 liters/day and a 70

kg body weight. In the Brenniman and Levy (1984) study, no significant differences in human

mortality and morbidity rates, blood pressure, hypertension prevalence, stroke, or heart and

renal disease were observed between populations ingesting 2 to 10 mg/1 barium in drinking water

and populations ingesting no or less than 0.2 mg/1 barium in drinking water. EPA does not

believe that any single study is adequate to calculate an oral RfD for barium. Therefore, based

on these studies, an oral RfD of 7E-02 mg/kg-day was derived using an uncertainty factor of 3

(IRIS, 1994). An inhalation reference concentration (RfC) has not been developed by EPA

(IRIS, 1994).

Barium has not been evaluated by EPA for evidence of human carcinogenic potential.



BENZENE

Benzene is readily absorbed into the body via ingestion and inhalation (EPA, 1985). The toxic

effects of benzene vapors in humans and other animals include central nervous system effects,

hematological effects, and immune system depression. In humans, acute exposure to high

concentrations of benzene vapors can result in central nervous system effects such as dizziness,

nausea, vomiting, headache, drowsiness, narcosis, coma, and death (NAS, 1976). Chronic

exposure to benzene vapors can result in reduction in the number of leukocytes, platelets, or red

blood cells (EPA, 1985). Benzene has produced solid tumors and leukemias in rats exposed by

gavage (Maltoni et al., 1985). Many studies have also described a causal relationship between

exposure to benzene (concentrations unspecified) by inhalation (either alone or in combination

with other chemicals) and leukemia in humans (IARC, 1982).

Benzene is classified by EPA in Group A, Human Carcinogen, based on adequate evidence of

carcinogenicity from epidemiological studies. IRIS (1994) derived an inhalation cancer slope

factor of 2.9E-02 (mg/kg-day)'1 for benzene based on epidemiological studies (Ott et al., 1978;

Rinsky et al., 1981; Wong et al., 1983) in which significantly increased incidences of

nonlymphotytic leukemia were observed in workers exposed to benzene principally by inhalation.

The oral slope factor of 2.9E-02 (mg/kg-day)'1 was derived based on the same studies used to

develop the inhalation slope factor. The oral and inhalation reference dose (RfD) and reference

concentration (RfC) are currently undergoing review by EPA; however, the slope factors

presented here were used in quantifying risks in this report.
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BERYLLIUM

Beryllium is a metal with a complicated chemistry, and it can form complexes, oxycarboxylates,

and chelates with a variety of materials. Inhalation exposure to beryllium causes lung and bone

cancer in animals, and epidemic-logical studies suggest that it may cause lung cancer in humans.

Acute respiratory effects include rhinitis, pharyngitis, tracheobronchitis, and acute pneumonias

associated with inhalation of beryllium. Dermal exposure can cause contact dermatitis (Clement

Associates, 1985). Beryllium has been reported to cause berylliosis (chronic granulomatous

pulmonary disease), in which granulomatous lesions occur in the lungs. In the early stages, the

lesions are filled with fluid. As the lesions progress, interstitial fibrosis increases with loss of

functioning alveoli and effective air/capillary gas exchange resulting in increasing respiratory

dysfunction (Casarett and Doull, 1986).

Beryllium has been classified for carcinogenicity by EPA in Group B2 (Probable Human

Carcinogen). An inhalation slope factor of 8.4E+00 (mg/kg-day)'1 was developed based on

occupational exposure studies (IRIS, 1994). An oral slope factor of 4.3E+00 (mg/kg-day)'1 was

developed based on studies from rats exposed to beryllium (5 ppm) in drinking water (Schroeder

and Mitchener, 1975). An oral reference dose (RfD) of 5E-03 mg/kg-day was developed based

on the same study, with an uncertainty factor of 100 applied. An inhalation reference

concentration (RfC) has not been developed (IRIS, 1994).
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BISf2-CHLOROETHYUETHER

Bis(2-chloroethyl)ether is a colorless, nonflammable liquid which has been used as a soil

fumigant, an insecticide, and as an acaricide. It has also been used as a solvent for fats, waxes,

greases, and cellulose ethers as a scouring agent for textiles, in paints, varnishes, and lacquers

as a paint remover and in dry cleaning (IARC, 1975).

Lingg et al. (1978) administered 40 mg/kg of bis(2-chloroethyl)ether to male Sprague-Dawley

rats by intubation and found that virtually all of the chemical was excreted as urinary

metabolites. More than 60 percent of the compound was excreted within 24 hours.

Schrenk et al. (1933) found that exposure of guinea pigs to air containing toxic concentrations

of bis(2-chloroethyl)ether resulted in irritation of the respiratory passages and lungs. The

investigators also found that human exposures to concentrations of greater than 260 ppm were

very irritating to the nasal passages and eyes. The highest exposure concentration resulting in

no noticeable sign of irritation was 35 ppm.

Innes et al. (1969) administered 100 mg/kg-day bis(2-chloroethyl)ether to 7-day old males and

females of two strains of C57B1 mice for 80 weeks, first by intubation for 3 weeks followed

by ingestion of food containing 300 ppm bis(2-chloroethyl)ether (estimated to be equivalent to

daily intake of 100 mg/kg). The incidence of hepatomas was significantly increased in male

mice of both strains (p=0.01). Theiss et al. (1977) was unable to detect any enhancement of

pulmonary rumor incidence in Strain A mice (a strain of mice that has a high spontaneous



BIS(2-CHLQROETHYUETHER

pulmonary tumor incidence) administered repeated intraperitoneal injections of bis(2-

chlorethyl)ether.

Bis(2-chloroethyl)ether has been found to be mutagenic using different tester strains of

Escherichia coli. Salmonella typhimurium. and Bacillus subtilis. It was reported to be mutagenic

in Saccharomyces cerevisiae D3 in suspension assay but not in mice in the heritable translocation

test (EPA, 1980).

EPA classifies bis(2-chloroethyl)ether in Group B2-Probable Human Carcinogen. This category

includes those agents for which there is inadequate evidence of carcinogenicity from human

studies and sufficient evidence of carcinogenicity from animal studies. EPA (IRIS 1995)

determined an oral carcinogenic slope factor for humans of 1.1E+00 (mg/kg-day)'1 based on the

Innes et al. (1969) study in which hepaiomas were induced in male C57Bl/6XC3H/AnF)F, mice

orally gavaged with bis(2-chloroethyl)ether at 0 and 39 mg/kg-day followed by dietary exposure.

An inhalation unit risk factor of 3.3E-04 (/ig/mV was derived by EPA (IRIS 1995) based on

oral exposure data from the same study. This inhalation unit risk factor corresponds to an

inhalation slope factor of 1 . IE +00 (mg/kg-day)'1. EPA has not derived noncarcinogenic toxicity

values for bis(2-chloroethyl)ether (IRIS, 1995).



CADMIUM

Gastrointestinal absorption of cadmium in humans ranges from 5% to 6% (EPA, 1985).

Pulmonary absorption of cadmium in humans is reported to range from 10% to 50% (California

Department of Health Services, 1986). Cadmium bioaccumulates in humans, particularly in the

kidney and liver (EPA, 1985). Chronic oral or inhalation exposure of humans to cadmium has

been associated with renal dysfunction, itai-itai disease (bone damage), hypertension, anemia,

endocrine alterations, and immunosuppression. Renal toxicity occurs in humans at a renal cortex

concentration of cadmium of 200 ug/g (EPA, 1985). Epidemiological studies have demonstrated

a strong association between inhalation exposure to cadmium and cancers of the lungs, kidney,

and prostate (EPA, 1985). In experimental animals, cadmium induces injection-site sarcomas

and testicular tumors. When administered by inhalation, cadmium chloride is a potent

pulmonary carcinogen in rats. Cadmium is a well-documented animal teratogen (EPA, 1985).

EPA (IRIS, 1994) has classified cadmium as a Bl chemical (Probable Human Carcinogen) by

inhalation. This classification applies to chemicals for which there is limited evidence of

carcinogenicity in humans from epidemiologic studies. EPA (IRIS, 1994) has derived an

inhalation unit risk of 1.8E-02 (ug/m3)'1 corresponding to a slope factor of 6.3E+00 (mg/kg-

day)'1 for cadmium based in an epidemiologic study by Thun et al. (1985). Two oral reference

doses (RfDs) have also been derived by EPA (IRIS, 1994). Both the oral RfD for food of IE-03

mg/kg-day and the oral RfD for water of 5E-04 mg/kg-day were derived based on human studies

involving chronic exposure (EPA, 1985a). An uncertainty factor of 10 was used in developing
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both the oral RfD for food and water. A reference concentration (RfC) for inhalation has not

been determined but the chemical is currently under review by EPA.
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CARBON TETRACHLQRIDE

Carbon tetrachloride is used as a solvent for oils, fats, lacquers, varnishes, rubber, waxes, and

resins. It has been used in the past as a dry cleaning agent and fire extinguisher. (Budavari,

•etal., 1989).

Human exposure to carbon tetrachloride may occur via the ingestion, dermal contact, and

inhalation routes. Acute symptoms of exposure include nausea, vomiting, diarrhea, headache,

stupor, renal damage, and liver injury. Death may also occur. Chronic symptoms of exposure

include liver damage, but kidney injury and visual disturbances may also occur. Dermal contact

with carbon tetrachloride may lead to defatting of the skin and dermatitis. (Budavari, et al.,

1989).

EPA has classified carbon tetrachloride in Group B2-Probable Human Carcinogen. Carbon

tetrachloride has been shown to be carcinogenic in rats, mice, and hamsters. IRIS (1994) has

developed an oral slope factor of 1.3E-01 (mg/kg-day)'1 based on several animal gavage studies

in which hepatocellular carcinomas were observed (Delia Porta et al., 1961, Edwards et al.,

1942, and NCI, 1976a, b, 1977). An inhalation unit risk of 1.5E-05 (ug/m3)'1 which converts

to an inhalation slope factor of 5.3E-02 (mg/kg-day)'1, has been developed by the EPA based

on the oral exposure studies.

EPA has developed an oral reference dose (RID) of 7E-04 mg/kg-day based on the Bruckner et

al. (1986) subchronic study in which liver lesions were noted in rats exposed to 0.71



CARBON TETRACHT DRmE

-ng/kg-day of carbon tetrachlonde by gavage. An uncertainly factor of 1000 was used to

develop ,he oral RfD. An inhaUtion reference concentration (RfC) has no, been deveioped.
(IRIS, 1994).
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CHLOROFORM

Chloroform, a trihalomethane, is rapidly absorbed through the respiratory and gastrointestinal

tracts in humans and experimental animals; dermal absorption from contact of the skin with

liquid chloroform can also occur (EPA, 1985). In humans, acute exposures to chloroform may

result in depression of the central nervous system, hepatic and renal damage, and death caused

by ventricular fibrillation following an acute ingested dose of 10 ml (EPA, 1984). Acute

exposure to chloroform may also cause irritation to the skin, eyes, and gastrointestinal tract

(EPA, 1984, 1985). In experimental animals, chronic exposure may lead to fatty cyst formation

in the liver (Heywood et al., 1979), renal and cardiac effects, and central nervous system

depression (EPA, 1985). Chloroform has been reported to induce renal epithelial tumors in rats

(Jorgenson et al., 1985) and hepatocellular carcinomas in mice (NCI, 1976). Suggestive

evidence from human epidemiological studies indicates that long-term exposure to chloroform

and other trihalomethanes in contaminated water supplies may be associated with an increased

incidence of bladder tumors (EPA, 1985). Chloroform is embryotoxic in pregnant rats and has

retarded fetal development and increased the incidences of fetal resorption, absence of tail,

imperforate anus, missing ribs and delayed ossification of sternebrae (Schwetz et al., 1974).

Chloroform has been classified by EPA (IRIS, 1994) in Group B2-Probable Human Carcinogen.

EPA (IRIS, 1994) developed an oral cancer slope factor for chloroform of 6. IE-03 (mg/kg-day)'1

based on a study in which kidney tumors were observed in rats exposed to chloroform in

drinking water (Jorgenson et al. 1985). An inhalation cancer unit risk of 2.3E-05 (ug/m3)'1,

which is equivalent to a slope factor of 8. IE-02 mg/kg/day)'1, has been developed by EPA



CHLOROFORM (Cont'd)

(IRIS, 1994) based on an NCI (1976) bioassay in which liver tumors were observed in mice

exposed to chloroform by gavage.

EPA (IRIS, 1993) also derived an oral reference dose (RfD) of IE-02 mg/kg-day for chronic

exposure to chloroform based on a chronic oral bioassay in dogs in which liver effects were

observed at 12.9 mg/kg-day (Heywood et al., 1979); an uncertainty factor of 1000 was used to

derive the RfD. EPA has not derived an inhalation reference concentration (RfC) for

chloroform.
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CHROMIUM

Gastrointestinal absorption of chromium (in) is low, whereas chromium (VI) is more readily

absorbed following oral exposure (EPA, 1987). Chromium is an essential micronutrient and is

not toxic in trace quantities (EPA, 1980). High levels of soluble chromium (VI) and chromium

(in) can produce kidney and liver damage following acute oral exposures, but target organs

following chronic oral exposures have not been identified (EPA, 1984). Chronic inhalation

exposures may cause respiratory system damage (EPA, 1984). Epidemiological studies of

worker populations have clearly established that inhaled chromium (VI) is a human carcinogen,

with the respiratory passages and the lungs as the target organs (EPA, 1984). Inhalation of

chromium (III) and the ingestion of chromium (VI) or (HI) have not been associated with

carcinogenicity in humans or experimental animals (EPA, 1984). Certain chromium salts have

been shown to be teratogenic and embryotoxic in mice and hamsters following intravenous or

intraperitoneal injection (EPA, 1984).

EPA has classified inhaled chromium (VI) for carcinogenicity in Group A (Human Carcinogen)

(IRIS, 1994). Inhaled chromium (TO) and ingested chromium (IE) and (VI) have not been

classified with respect to carcinogenicity. EPA (IRIS, 1994) has developed an inhalation unit

risk of 1.2E-02 (ug/m3)'1 converted to an inhalation slope factor of 4.2E+01 (mg/kg-day)'1 for

chromium (VI) based upon an increased incidence of lung cancer in workers exposed to

chromium over a 5 year period, and followed for approximately 40 years (Mancuso, 1975).
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CHROMIUM (Cont'd)

EPA (IRIS, 1994) has derived an oral reference dose (RfD) for chromium (VI) based on a study

by MacKenzie et al. (1958). In this study, no adverse effects were observed in rats exposed to

chromium (VI) at concentrations of 2.4 mg/kg-day in drinking water for one year. Using a

NOAEL of 2.4 mg/kg-day and applying an uncertainty factor of 500, an oral RfD of 5E-03

mg/kg-day was derived (IRIS, 1994). An inhalation reference concentration (RfC) has not been

developed.
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CIS/TRANS-1.2-DICHLORQETHENE

Cis-l,2-Dichloroethene (cis-l,2-DCE) is a colorless and flammable liquid that is often used as

a chemical intermediate in the synthesis of chlorinated solvents. 1,2-DCE is often present as

a mixture of both cis-1,2 and trans-1,2-DCE. This compound may be released to the

environment from chemical factories, landfills, and industrial waste sites. It may also be present

in the environment as a result of the degradation of other chlorinated solvents (ATSDR, 1990).

Cis-1,2-DCE is expected to be rapidly absorbed via inhalation. In one study, rats exposed to

cis-1,2-DCE in air achieved equilibrium in the whole body within 1.5 to 2 hours (Filser et al.,

1978). Several in vitro studies with isolated rat livers indicated that cis-DCE is metabolized to

dichloroacetaldehyde, monochloroacetic acid, and 1,2-dichloroethanol by the rearrangement of

epoxide intermediates. Based on the pharmacokinetics of similar chlorinated compounds, cis-

1,2-DCE is expected to be rapidly absorbed and excreted when ingested and inhaled (Jaegar et

al., 1977).

DCE has an oral LDM in rats and mice ranging from 1275 mg/kg-day to 7902 mg/kg-day.

Symptoms related to acute exposure to DCE in animals include pulmonary hyperemia, ataxia,

depressed respiration, and CNS depression (Barnes et al., 1985; Freundt et al., 1977; Hayes et

al., 1987). Human symptoms of acute exposure to trans-l,2-DCE in air include ocular

irritation, dizziness, drowsiness, vertigo, and intracranial pressure (ATSDR, 1990).



CIS/TRANS- 1 .2-DICHLQRQETHENE

Animal studies involving intermediate exposure (14-90 days) to 1,2-DCE indicate the heart,

liver, and lungs are the likely targets of toxicity. Inhalation exposure of rats to trans-DCE has

resulted in pulmonary edema, alveolar septal distention, fibrous swelling in the heart, and fatty

degeneration and lipid accumulation in the liver. Similar effects have been observed in rats

orally exposed to trans- 1,2-DCE (ATSDR, 1990).

No data are available regarding the carcinogenicity of cis- 1,2-DCE or trans- 1,2-DCE from

human or animal studies.

Cis- 1,2-DCE was not mutagenic with or without metabolic activation in several studies with £»

coli K12, Saccharomyces cerevisiae D7, Chinese hamster cells, and Salmonella tvphimurium.

However, cis-DCE was mutagenic in mouse-host mediated assays with Salmonella typhimurium

and Saccharomvces cerevisiae D7 (ATSDR, 1990).

No teratogenicity studies in animals or humans have been conducted to date.

EPA (1994) has developed an oral reference dose of 9E-03 based on a 2-year study conducted

by Quast et al. (1983) in which rats given 1,2-dichloroethene (cis/trans) in drinking water

developed liver lesions. An uncertainty factor of 1000 was applied in deriving this value.
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COPPER

Copper is an essential element. A daily copper intake of 2 mg is considered to be adequate for

normal health and nutrition; the minimum daily requirement is 10 ug/kg (EPA, 1985). Adverse

effects in humans resulting from acute overexposure to copper by ingestion includes salivation,

gastrointestinal irritation, nausea, vomiting, hemorrhagic gastritis, and diarrhea (ACGIH, 1986).

Dermal or ocular exposure of humans to copper salts can produce irritation (ACGIH, 1986).

Acute inhalation of dusts or mists of copper salts by humans may produce irritation of the

mucous membranes and pharynx, ulceration of the nasal septum, and metal fume fever. The

latter condition is characterized by chills, fever, headache, and muscle pain. Limited data are

available on the chronic toxicity of copper; however, chronic overexposure to copper by humans

has been associated with anemia (ACGIH, 1986). Evidence to date indicates that copper is not

teratogenic in experimental animals (EPA, 1980) and various copper compounds are negative

for mutagenicity in microbial assay systems (EPA, 1985). Results of several animal bioassays

suggest that copper compounds are not carcinogenic by oral administration; however, some

copper compounds can induce injection-site tumors in mice (EPA, 1985).

EPA's Drinking Water Criteria document concluded that toxicity data were inadequate for

calculation of an oral reference dose (RfD) for copper (EPA, 1994).



DICHLORODIFLUOROMETHANE

Dichlorodifluoromethane, also known as Freon-12, has been used as a refrigerant, blowing

agent, food freezant, leak detection agent, for the chilling of cocktail glasses, and as a low

temperature solvent. The use of this compound as aerosol propellants is minor due to

government restrictions. (WHO, 1986).

Dichlorodifluoromethane is believed to be absorbed through the gastrointestinal tract and via

inhalation. Systemic effects in humans resulting from inhalation exposure includes eye irritation,

fibrosing alveolites, and liver changes. At high concentration, dichlorodifluoromethane is

narcotic. (Lewis, 1992).

The EPA has not assigned dichlorodifluoromethane a weight-of-evidence classification (IRIS,

1994). A chronic oral reference dose (RfD) of 2E-01 mg/kg-day was developed based on a rat

chronic oral bioassay by Sherman (1974). In this study, rats and dogs were fed 300 ppm or

3000 ppm of dichlorodifluoromethane in the diet for two years. A decreased weight gain in

female rats receiving 3000 ppm (15 mg/kg-day) of dichlorodifluoromethane was observed. No

other adverse effects were observed in the rats or dogs. An NOAEL of 300 ppm (15 mg/kg-

day) was identified. An LOAEL of 3000 ppm (ISO mg/kg-day) was also identified. An

uncertainty factor of 100 was applied in developing the oral RfD. (IRIS, 1994).

A chronic inhalation reference concentration (RfC) of 2E-01 mg/m3 converted to an RfD of 5E-

02 mg/kg-day has also been derived by EPA (EPA, 1994). This value was based on an



DICffLORQDIFLUQROMETHANE (Cont'dl

inhalation study by Prendergast et al. (1967) in which guinea pigs intermittently exposed to

dichlorodifluoromethane via inhalation over a six week period developed liver lesions. A

LOAEL of 482 mg/kg-day was identified. An uncertainty factor of 10000 was applied to

develop the chronic inhalation RfC. (IRIS, 1994).
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1.2-DICHLOROETHANE

Data on the toxicokinetic properties of 1,2-dichloroethane (1,2-DCA) in humans are limited, but

data from animal studies suggest that the chemical is rapidly absorbed following oral and

inhalation exposure and after dermal contact with the liquid form of the compound (EPA, 1985).

Effects of acute inhalation exposure in humans include irritation of mucous membranes in the

respiratory tract and central nervous system depression (EPA, 1985). Death may occur as a

result of respiratory and circulatory failure. Pathological examinations typically show

congestion, degeneration, necrosis, and hemorrhagic lesions of the respiratory and

gastrointestinal tracts, liver, kidney, spleen, and lungs (EPA, 1985). Adverse effects caused by

less extreme exposures are generally associated with the gastrointestinal tracts, liver, kidney,

spleen, and lungs (EPA, 1985). Occupational exposures to 1,2-DCA vapors result in anorexia,

nausea, vomiting, fatigue, nervousness, epigastric pain, irritation of the eyes and respiratory

tract, and gastrointestinal, liver, and gallbladder disease (EPA, 1984, 1985). Chronic inhalation

studies in animals also have revealed toxic effects including degeneration of the liver (EPA,

1985). Available data suggest that 1,2-DCA does not adversely affect reproductive or

developmental processes in experimental animals except at maternally toxic levels (EPA, 1985).

In long-term oral bioassays sponsored by the National Cancer Institute (NCI, 1978), increased

incidences of squamous-cell carcinomas of the forestomach, mammary gland adenocarcinomas,

and hemangiosarcomas have been observed in rats exposed to 1,2-DCA: pulmonary adenomas,

mammary adenocarcinomas, and uterine endometrial tumors have been observed in mice exposed

to this chemical.
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1.2-DICHLOROETHANE (Cont'd)

EPA (IRIS, 1994) has classified 1,2-DCA in Group B2 (Probable Human Carcinogen) based on

inadequate evidence of carcinogenicity from human studies and sufficient evidence of

carcinogenicity from animal studies. EPA (IRIS, 1994) derived an oral cancer slope factor of

9. IE-02 (mg/kg-day)'1 for 1,2-DCA based on the incidences of hemangiosarcomas in Osbome-

Mendel male rats observed in the NCI (1978) gavage study. An inhalation cancer unit risk of

2.6E-05 Oig/mV (equivalent to 9. IE-02 (mg/kg-day)'1) has also been calculated by EPA (IRIS,

1994) using the same gavage study. EPA has not derived noncarcinogenic toxicity factors for

1,2-dichloroethane.

CHH 002



1.1 -DICHLOROETHENE

1,1-Dichloroethene (1,1-DCE) is readily absorbed following oral and inhalation exposure (EPA,

1987). Kidney tumors and leukemia were observed in one study of mice exposed by inhalation

to 1,1-DCE (EPA, 1987). 1,1-DCE is mutagenic and causes adverse reproductive effects when

administered to rats and rabbits by inhalation (EPA, 1987). Chronic exposure causes liver

damage, and acute exposure to high doses produces nervous system damage (EPA, 1987). 1,1-

Dichloroethene is structurally related to the known carcinogen vinyl chloride (IRIS, 1994).

1,1-DCE has been classified by EPA in Group C-Possible Human Carcinogen (IRIS, 1994).

EPA (IRIS, 1994) has derived cancer slope factors for both oral and inhalation exposures to 1,1-

DCE based on studies by NTP (1982) and Maltoni et al. (1985), respectively. The oral slope

factor is 6E-01 (mg/kg-day)'1 and the inhalation unit risk is 5E-05 (fig/m3)'1 which corresponds

to a cancer slope factor of 1.8E-01 (mg/kg/day)'1.

An oral reference dose (RfD) of 9E-03 mg/kg-day has been determined by EPA (IRIS, 1994).

The RfD is based on a study by Quast et al. (1983) in which rats exposed to 1,1-DCE in

drinking water at a dose of 9 mg/kg-day developed hepatic lesions. An uncertainty factor of

1000 was applied to the LOAEL of 9 mg/kg-day to derive the oral RfD (IRIS, 1994).



HEXANE

Hexane, an alkane, has been used as an industrial solvent. It is produced during the distillation

of crude oil and has numerous applications included laminating, vegetable oil extraction, as a

solvent in glues, paints, varnishes, and inks, as a diluent in rubber and plastic manufacturing,

and as a minor component of gasoline. (Andrews and Snyder, 1986).

Symptoms of acute exposure to alkanes generally include narcosis followed by convulsions and

respiratory arrest. In humans, symptoms may include narcosis and irritation of the mucous

membranes with intensity directly related to molecular weight. (ACGIH, 1986).

No studies regarding the carcinogenicity of hexane have been located in the literature.

EPA has developed a chronic oral reference dose (RfD) of 6E-02 mg/kg-day based on a study

by Krasavage eta al. (1980) in which rats orally exposed to hexane showed neuropathy and

testicular atrophy. An LOAEL of 570 mg/kg-day was determined. An uncertainty factor of

10,000 was applied in developing the oral RfD. (EPA, 1994). A chronic inhalation reference

concentration (RfC) of 2E-01 mg/m3 (IRIS, 1994) which has been converted to an inhalation

RfD of 5.7E-02 mg/kg-day has been developed by EPA. This value is based on two inhalation

studies performed by Sanagi et al. (1980) and Dunnick et al. (1989). Sanagi et al. (1980)

conducted an epidemiological inhalation study in which workers exposed to hexane developed

neurotoxicity and electrophysiological alterations. No NOAEL was determined. An LOAEL

of 73 mg/m3 was determined. Dunnick et al. (1989) conducted a 90-day mouse inhalation study
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in which epithelial lesions in the nasal cavity were observed. An NOAEL of 38 mg/m3 was

determined. An LOAEL of 77 mg/m3 was determined. An uncertainty factor of 300 was

applied in developing the inhalation RfC.



LEAD

Absorption of lead from the gastrointestinal tract of humans is estimated at 10 to 15 %. For

adult humans, the deposition of paniculate airborne lead is 30 to 50%, and essentially all of the

lead deposited is absorbed. Lead is stored in the body in bone, kidney, and liver (EPA, 1984).

The major adverse effects in humans caused by lead include alterations in the hematopoiedc and

nervous systems. The toxic effects are generally related to the concentration of the metal in

blood. Blood concentration levels of over 80 ug/L in children and over 100 ug/L in sensitive

adults can cause severe, irreversible brain damage, encephalopathy and possible death. Lower

blood concentrations of lead (30-40 ug/L) have been associated in humans with altered nerve

conduction, altered testicular function, renal dysfunction, and anemia. Lead exposure also has

been associated in humans with spontaneous abortions, premature delivery, and early membrane

rupture: however, reliable exposure estimates are lacking in these cases. Decreased fertility,

phytotoxic effects and skeletal malformations have been observed in experimental animals

exposed to lead (EPA, 1984).

EPA has classified lead as a Group B2 carcinogen (Probable Human Carcinogen) (IRIS, 1994).

This category applies to those agents for which there is sufficient evidence of carcinogenicity

in animals and inadequate evidence of carcinogenicity in humans. At present, the

pharmacokinetics for lead do not allow an accurate estimate of the potential risks from exposure

to lead, therefore, EPA recommends that a numerical estimate not be used. Oral ingestion of

certain lead salts (lead acetate, lead phosphate, lead subacetate) has been associated in

experimental animals with increased renal tumors, but no quantitative estimate of cancer potency
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LEAD (Cont'dl

has been developed for these various lead compounds. Doses of lead that induced kidney tumors

were high and were beyond the lethal dose in humans (EPA, 1985).

EPA has noted that the available data provide an insufficient basis on which to regulate lead

acetate, phosphate and subacetate as human carcinogens. EPA (IRIS, 1994) determined that

health effects are apparent from exposure to lead at levels so low as to be essentially without a

threshold. EPA's Reference Dose (RfD) work groups discussed this issue and considered it

inappropriate to develop an oral RfD for inorganic lead. No data are available to develop an

inhalation reference concentration (RfC).



MANGANESE

Manganese is an essential element present in all living organisms. Daily manganese intake

ranges from 2 to 9 mg although less than 5 percent is absorbed by the intestines. Acute

'inhalation exposure in the workplace (i.e., mining or manufacturing) to manganese may cause

pneumonias, a respiratory disease. Chronic inhalation of manganese dioxide in the workplace

may result in the more serious central nervous system effects. Those who develop chronic

manganese poisoning (manganism) exhibit a psychiatric disorder characterized by irritability,

difficulty in walking, speech disturbances, and compulsive behavior. A Parkinson-like syndrome

can develop if the condition persists. Recovery is slow, even when removed from excessive

exposure (Goyer, 1986).

EPA has classified manganese as a Class D carcinogen (not classifiable) (IRIS, 1994). EPA

(IRIS, 1994) had developed an oral RfD of 5E-03 mg/kg-day for manganese in water based on

chronic human ingestion data (Kondakis et al. 1989) in which the critical effect occurred to the

central nervous system. A no-observed-adverse-effect-level (NOAEL) of 0.005 mg/kg/day and

a lowest-observed-adverse-effect-level (LOAEL) of 0.06 mg/kg/day were identified in the study.

EPA (IRIS, 1994) has also developed an inhalation reference concentration (RfC) of 5E-05

mg/m3 corresponding to an inhalation reference dose of 1.4E-05 mg/kg/day for manganese using

an uncertainty factor of 1000. The RfC was derived based on an occupational study of workers

exposed to manganese dioxide, tetroxide, and various salts. The study indicated an increased

prevalence of respiratory symptoms and psychomotor disturbances in exposed workers (Reels

etal., 1987).



MERCURY

In humans, elemental and inorganic mercury are absorbed following inhalation exposure but are

poorly absorbed following oral exposure (EPA, 1984). Occupational exposure of workers to

elemental mercury vapors (0.1 to 0.2 mg/m3) has been associated with mental disturbances,

tremors, and gingivitis (EPA, 1984). The central nervous system is a major target for organic

mercury compounds. Adverse effects in humans from exposure to organic mercury compounds

have included destruction of cortical cerebral neurons, damage to Purkinje cells, and lesions of

the cerebellum. Clinical symptoms following exposure to organic mercury compounds have

included paresthesia, loss of sensation in extremities, ataxia, and hearing and visual impairment

(WHO, 1976). A primary target organ for inorganic compounds is the kidney. Human

exposure to inorganic mercury compounds has been associated with anuria, polyuha, proteinuria,

and renal lesions (Hammond and Beliles, 1980). Embryotoxic and teratogenic effects, including

malformations of the skeletal and genitourinary systems, have been observed in animals exposed

to organic mercury (EPA, 1984). Both organic and inorganic compounds are reported to be

genotoxic in eukaryotic systems (Leonard et al., 1984).

EPA (1994) has categorized mercury as a Group D carcinogen (Not Classified). This

classification applies to those agents for which there is inadequate evidence of carcinogenicity

in animals. EPA (1994) has reported an oral reference dose (RfD) for inorganic mercury of 3E-

04 mg/kg-day. The oral RfD was based on several oral studies in the Brown Norway rat which

produced effects to the kidney. The inhalation reference concentration (RfC) of 3.0E-04 mg/m3

converted to an inhalation RfD of 8.6E-05 mg/kg-day was based on occupational studies. An
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uncertainty factor of 1000 for oral and 30 for inhalation was used. These toxicity values are

currently under review.



METHYLENE CHLORIDE

Methylene chloride is absorbed following oral and inhalation exposure. Direct contact with

methylene chloride by humans may result in irritation of the eyes, mucous membranes, skin, and

respiratory tract. Exposure to high levels may result in central nervous system depression,

elevated carboxyhemoglobin levels, and circulatory disorders that may be fatal. In experimental

animals, methylene chloride can produce renal and hepatic toxicity. (Clement Associates, Inc.,

1985). Methylene chloride is mutagenic for Salmonella typhimurium and produces mitotic

recombination in yeast (IRIS, 1994). Several ingestion and inhalation studies conducted in

animals provide clear evidence of methylene chloride's carcinogenicity.

EPA has classified methylene chloride in Group B2-Probable Human Carcinogen (IRIS, 1994).

This classification is based on an increased incidence of hepatocellular neoplasms

alveolar/bronchiolar neoplasms in mice an increased incidence of benign mammory and rumors,

salivary gland sarcomas, and leukemias in rats. EPA has developed an oral slope factor for

methylene chloride of 7.5E-03 (mg/kg-day)"1 and an inhalation unit risk of 4.7E-07 (ug/m3)'1,

which was converted to an inhalation slope factor of 1.6E-03 (mg/kg-day)'1 (IRIS, 1994). The

oral slope factor was determined based on the results of a National Toxicology Program (NTP)

inhalation study in mice in which hepatocellular adenomas or carcinomas were observed (NTP,

1986) and on a National Coffee Association (NCA) ingestion study in mice in which

hepatocellular cancer and neoplastic nodules were observed (NCA, 1983). The inhalation unit

risk was determined by EPA based on the NTP (1986) inhalation study in which lung and liver

adenomas and carcinomas were observed in mice.
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A chronic oral references dose (RfD) of 6E-02 mg/kg-day (IRIS, 1994) and a chronic inhalation

reference concentration (RfD) of 3E+00 mg/m3 (EPA, 1994) wnich was converted to an

inhalation RfD of 8.6E-01 mg/kg-day have been developed by EPA based on an NCA (1982)

bioassay in which rats exposed to methylene chloride in drinking water over a 2 year period

developed liver toxicity. An uncertainty factor of 100 was used to develop the oral RfD and

inhalation RfC.



PQLYCHLORINATED BIPHENYLS

PCBs are very persistent in the natural environment and are readily bioaccumulated. Human

exposure to PCBs has been associated with chloracne, impairment of liver function, a variety

of neurobehavioral symptoms, menstrual disorders, minor birth abnormalities, and increased

incidence of cancer (Clement Associates, Inc., 1985).

PCBs have been given an EPA classification for carcinogenicity of B2 (Probable Human

Carcinogen) based on hepatocellular carcinomas in three strains of rats and two strains of mice

and inadequate yet suggestive evidence of excess risk of liver cancer in humans by ingestion and

inhalation or dermal contact (IRIS, 1994). The slope factor developed for PCBs of 7.7E+00

(mg/kg-day)'1 is based on the studies performed by Norback and Weltman (1985). Sprague-

Dawley rats were fed a diet containing Arocior 1260 at 100 ppm for 16 months, followed by a

50 ppm diet for an additional 8 months, and then a basal diet for 5 months. Among animals that

survived for at least 18 months, female rats exhibited a 91% incidence of hepatocellular

carcinomas. In addition, the Norback and Weltman study is preferred over Kimbrough et al.

(1974) because Sprague-Dawley rats are known to have low incidence of spontaneous

hepatocellular neoplasms. This study spanned the natural life of the animal, and concurrent

morphologic liver studies showed the sequential progression of liver lesions to hepatocellular

carcinomas. Although it is known that PCB congeners vary greatly as to their potency in

producing biological effects, for purposes of this assessment, Arocior 1260 is intended to be

representative of all PCB mixtures. An inhalation slope factor was not determined. No oral

reference dose or inhalation reference concentration has been developed.



POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

Polycyclic aromatic hydrocarbons (PAHs) occur in the environment as complex mixtures of

many components with varying noncarcinogenic and carcinogenic potencies. Only a few

components of these mixtures have been adequately characterized, and only limited information

is available on the relative potencies of different compounds. The PAHs are often separated into

two categories for risk assessment purposes: carcinogenic and noncarcinogenic PAHs.

PAH absorption following oral exposure is inferred from the demonstrated toxicity of PAHs

following ingestion (EPA, 1984a). PAH absorption following inhalation exposure is inferred

from the demonstrated toxicity of PAHs following inhalation (EPA, 1984a). It has been

suggested that simultaneous exposure to carcinogenic PAHs such as benzo(a)pyrene and

paniculate matter can increase the effective dose of the compound (ATSDR, 1987). PAHs are

also absorbed following dermal exposure (Kao et al., 1985).

Acute effects from direct contact with PAHs and related materials are limited primarily to

phytotoxicity; the primary effect is dermatitis (NIOSH, 1977). PAHs have also been shown to

cause cytotoxicity in rapidly proliferating cells throughout the body; the hematopoietic system,

lymphoid system, and testes are frequent targets (Santodonato et al., 1981). Some of the

noncarcinogenic PAHs have been shown to cause systemic toxicity but these effects are generally

seen only at rather high doses (Santodonato et al., 1981). Slight morphological changes in the
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liver and kidneys of rats have been reported following oral exposure to acenaphthene. Oral

administration of naphthalene to rabbits and rats has resulted in cataract formation (EPA,

1984b).

Non-neoplastic lesions are seen in animals exposed to the more potent carcinogenic PAHs only

after exposure to levels well above those required to elicit a carcinogenic response.

Carcinogenic PAHs are believed to induce tumors both at the site of application and

systemically. Neal and Rigdon (1967) reported that oral administration of benzo(a)pyrene led

to forestomach tumors in mice. Thyssen et al. (1981) observed respiratory tract tumors in

hamsters exposed to benzo(a)pyrene.

Benzo(a)pyrene is representative of the carcinogenic PAHs and is classified by EPA as a B2

chemical (Probable Human Carcinogen) based on sufficient evidence of carcinogenicity from

animal studies and inadequate evidence from epidemiological studies (IRIS, 1994). IRIS (1994)

calculated a value of 7.3E+00 (mg/kg-day)'1 for the slope factor for oral exposure to

carcinogenic PAHs (specifically benzo(a)pyrene) based on the study by Neal and Rigdon (1967).

In this study, mice given benzo(a)pyrene in the diet developed increased incidences of stomach

tumors (IRIS, 1994). An inhalation slope factor has not been developed by EPA (IRIS, 1994).

Slope factors for the carcinogenic PAHs dibenzo(a,h)anthracene, benzo(b)fluoranthene,

benzo(k)fluoranthene, benzo(a)anthracene, chrysene, and indeno(l, 2,3-cd)pyrene were calculated

based on the benzo(a)pyrene slope factor and relative potency values.
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Dibenzo(a,h)anthracene is classified by EPA as a B2 chemical (Probable Human Carcinogen)

based on sufficient evidence of carcinogenicity from animal studies and inadequate or no

evidence in human studies. Dibenzo(a,h)anthracene produced carcinomas in mice following oral

or dermal exposure and injection site rumors in several species following subcutaneous or

intramuscular injection. (IRIS, 1994). Although no human data specifically link this chemical

with human cancers, it is a component of mixtures that have been associated with human cancer.

These mixtures include coal tar, soots, coke oven emissions, and cigarette smoke (IRIS, 1994).

An oral slope factor of 7.3E+00 (mg/kg-day)'1 was calculated by using a relative potency value

of 1 multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993, IRIS, 1994).

Benzo(b)fluoranthene is classified by EPA as a B2 chemical. This chemical produced tumors

in mice after lung implantation, intrapehtoneal or subcutaneous injection, and skin painting.

(IRIS, 1994). No human data specifically link exposure to benzo(b)fluoranthene to human

cancers although it is a component of mixtures such as coal tar, soots, coke oven emissions, and

cigarette smoke which have been associated with human cancer. (IRIS, 1994). An oral slope

factor of 7.3E-01 (mg/kg-day)"1 was calculated by using a relative potency value of 0.1

multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993, IRIS, 1994).

Benzo(k)fluoranthene is classified by EPA as a B2 chemical. This chemical produced tumors

after lung implantation in mice and when administered with a promoting agent in skin-painting

studies. Equivocal results were found in a lung adenoma assay in mice. (IRIS, 1994). No

human data specifically link exposure to benzo(k)fluoranthene to human cancers, although it is
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a component of mixtures, (i.e., coal tar, soots, coke oven emissions, and cigarette smoke) which

have been associated with human cancer (IRIS, 1994). An oral slope factor of 7.3E-02(mg/kg-

day)'1 was calculated by using a relative potency value of 0.01 multiplied by the benzo(a)pyrene

oral slope factor (EPA, 1993, IRIS, 1994).

Benzo(a)anthracene is classified by EPA is a B2 chemical. This chemical produced tumors in

mice exposed by gavage, intraperitoneal, subcutaneous or intramuscular injection, and topical

application. (IRIS, 1994). No human data specifically link exposure to benzo(a)anthracene to

human cancers although it is a component of mixtures which have been associated with human

cancer (IRIS, 1994). An oral slope factor of 7.3E-01(mg/kg-day)'1 was calculated by using a

relative potency value of 0.1 multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993,

IRIS, 1994).

Chrysene is classified by EPA as a B2 chemical. This chemical produced carcinomas and

malignant lymphoma in mice after intraperitoneal injection and skin carcinomas in mice

following dermal exposure. (IRIS, 1994). Although no human data specifically link chrysene

with human cancers, it is a component of mixtures which have been associated with human

cancer (IRIS, 1994). An oral slope factor of 7.3E-03 (mg/kg-day)'1 was calculated by using a

relative potency value of 0.001 multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993,

IRIS, 1994).
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Indeno (l,2,3-cd)pyrene is classified by EPA as a B2 chemical. This chemical produced tumors

in mice following lung implants, subcutaneous injection and dermal exposure. (IRIS, 1994).

Although no human data specifically link indeno (l,2,3-cd)pyrene with human cancers, it is a

component of mixtures which have been associated with human cancer (IRIS, 1994). An oral

slope factor of 7.3E-01 (mg/kg-day)'1 was calculated by using a relative potency value of 0.1

multiplied by the benzo(a)pyrene oral slope factor (EPA, 1993, IRIS, 1994).
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SILVER

Various forms of silver are used for industrial and medicinal purposes. Silver halide is used to

manufacture photographic plates while silver salts may be used as an antiseptic or astringent.

(Goyer, 1986).

Although silver is not generally found in body tissue, it can be absorbed from the gastrointestinal

tract and the lungs. Large oral doses of silver nitrate cause severe gastrointestinal irritation due

to its caustic action. Kidney and lung lesions as well as arteriosclerosis have resulted from

industrial and medicinal exposures. Medicinal use of colloidal silver has resulted in chronic

bronchitis (Browning, 1969 and Luckey et al., 1975) while in experimental animals large

intravenous doses have resulted in death from pulmonary edema and congestion, hemolysis and

resulting bone marrow hyperplasia. A chronic occupational disease, argyria, results from

excessive absorption of silver. The local form of argyria involves the formation of blue-gray

skin patches or it may manifest itself in the conjunctiva of the eye. The generalized form of

argyria involves widespread pigmentation of the skin. The eyes and respiratory tract may also

be affected. (Goyer, 1986). The deposition of silver, although permanent, is not associated

with any health effects (IRIS, 1994).

Silver is classified by EPA in Group D, not classifiable as to human carcinogencity (IRIS,

1994). No evidence of cancer in humans has been reported despite frequent therapeutic use of

silver over the years (IRIS, 1994). An chronic oral reference dose (RfD) of 5E-03 mg/kg-day

has been developed based on a human study by Gaul and Staud (1935). In this study, humans



SILVER (Cont'd)

were intravenously injected with silver arsphenamine for therapeutic purposes over a 2 to 9.75

year period. The authors concluded that argyria may become clinically apparent in padents after

receiving a total accumulated intravenous dose of 8 grams of silver arsphenamine. No NOEL

was determined. The LOAEL was 0.014 mg/kg-day. An uncertainty factor of 3 was applied

in developing the oral RfD. (IRIS, 1994). An inhalation reference concentration (RfC) has not

been developed.



1.1.2.2-TETRACHLQRQETHANE

1,1,2,2-Tetrachloroethane is a man-made dense liquid used to produce other chemicals, as an

industrial solvent, to clean and degrease metals, and in paints and pesticides. At present, its use

appears limited; however, information relating to production volume is protected by the

manufacturer. (ATSDR, 1990).

While 1,1,2,2-tetrachloroethane is rapidly absorbed following inhalation exposure, no

information regarding oral and dermal absorption is available in the literature. Human evidence

suggests that oral or inhalation exposure to 1,1,2,2-tetrachloroethane may cause liver and

gastrointestinal effects including jaundice, enlarged liver, stomach ache, nausea, and vomiting

(Coyer, 1944, Koelsch, 1915, Hamilton, 1917, Horiuchi et al. 1962, Wilcox et al., 1915, and

Lobo-Mendonca, 1963). Human deaths have occurred following excessive exposure in the

workplace (Wilcox et al., 1915) and from dermal exposure following a large amount spilled onto

the skin (Coyer, 1944). Deaths in humans have also occurred following single oral exposures

of at least 3 ml (Hepple, 1927, Lilliman, 1949, and Mant, 1953).

The EPA has classified 1,1,2,2-tetrachloroethane in Group C (Possible Human Carcinogen)

(IRIS, 1994). The basis for the classification is an increased incidence of hepatocellular

carcinomas in mice. The EPA has developed an oral slope factor of 2E-01 (mg/kg-day)"1 and

an inhalation unit risk of 5.8E-05 (ug/m3)'1 which was converted to an inhalation slope factor

of 2E-01 (mg/kg-day)'1 (IRIS, 1994). The oral slope factor was determined based on the results

of a National Cancer Institute (NCI) oral gavage study in mice in which hepatocellular
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carcinomas were observed (NCI, 1978). The inhalation unit risk was determined by EPA based

on the oral exposure data. (IRIS, 1994).

Neither an oral reference dose nor an inhalation reference concentration has been developed for

1,1,2,2-tetrachloroethane by the EPA.
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TETRACHLOROETHENE

Tetrachloroethene (PCE) is a volatile, colorless, nonflammable liquid. It has widespread use

as a solvent in dry cleaning operations, metal degreasing, and as a paint remover.

In a National Cancer Institute bioassay (NCI, 1977), a high incidence of hepatocellular was

observed in both sexes of B6C3F, mice administered tetrachloroethylene in corn oil by gavage

five days per week for 78 weeks. Time-weighted average doses were 536 and 1072 mg/kg-day

in males and 386 and 772 mg/kg-day in females. No conclusion concerning the effects on

Osbome-Mendel rats administered 471 to 949 mg/kg-day by gavage could be made because of

high mortality rates and other technical flaws (NCI, 1977).

NTP has reported the results of inhalation studies concerning carcinogenicity of

tetrachloroethene. There was some evidence of carcinogenicity in F344/N rats (EPA, 1985a).

Evidence of carcinogenicity was also observed in B6C3F, mice of both sexes (EPA, 1985a).

The offspring of female rats and mice exposed to tetrachloroethene at 2000 mg/m3 for seven

hours daily on days 6- 15 of gestation showed toxic effects, including a decrease in fetal body

weight in mice and a small but significant increase in fetal resorptions in rats (EPA, 1985a,b).

Mice also exhibited teratogenic effects, including subcutaneous edema and delayed ossification

of skull bones and sternebrae (EPA, 1985a,b).
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The principal toxic effects of tetrachloroethene in humans and laboratory animals from both

acute and longer-term exposures include central nervous system depression and

fatty infiltration of the liver and kidney with concomitant changes in serum enzyme activity

levels indicative of tissue damage (EPA, 1985a; EPA, 1985b).

Individuals exposed to concentrations of tetrachloroethene ranging from 6258 to 10600

mg/m3experienced lassitude, mental fogginess, and exhilaration, progressing at the higher dose

to signs of inebriation (EPA, 1980). Signs of central nervous system depression and cholinergic

stimulation were also observed at concentrations of 1622 mg/kg tetrachloroethene in an animal

study in rabbits, monkeys, rats, and guinea pigs (EPA, 1980).

Rats exposed to 1600 mg/kg tetrachloroethene seven hours per day, five days per week, 18 times

over 25 days exhibited central nervous system depression and hepatic and renal hypertrophy.

Rats exposed to 230 mg/kg and 470 mg/kg tetrachloroethene, eight hours a day, five days a

week over a period of seven months, exhibited congestion and swelling of kidneys and liver,

respectively (Carpenter, 1937). Female Sprague-Dawley rats exposed to tetrachloroethene in

air five days a week for 12 months at concentrations of 300 to 600 mg/kg showed liver atrophy,

and high-dose females developed an increased incidence of fluid-filled cysts in the liver (EPA,

1980).

Fatty infiltration in livers and other liver function alterations were noted in mice, guinea pigs,

and rabbits (EPA, 1985a; EPA, 1985b; NCI, 1977).



TETRACHLOROETHENE fPCE^i

Three of seven men occupationally exposed to tetrachloroethene at concentrations of 1890 to

2600 mg/m3 showed evidence of impaired liver function (EPA, 1980).

Tetrachloroethene was formerly classified as a Group B2 carcinogen (EPA, 1985a). This

classification is currently under reconsideration (IRIS, 1994). The decision whether

tetrachloroethene will be classified as a Group B2 or Group C carcinogen is pending. Cancer

slope factors for exposure to tetrachloroethene by ingestion and inhalation are currently under

review but have been provided by the Superfund Health Risk Technical Support Center as 5.2E-

02 (mg/kg-dayyl and 2.0E-03 mg/kg-day, respectively (EPA, 1994).

The oral RfD of IE-02 mg/kg/day (IRIS, 1994) is based on a study conducted by Buben and

O'Flaherty (1985), in which Swiss-Cox mice were exposed to tetrachloroethene in corn oil by

gavage at doses of 0, 20, 100, 200, 500, 1,500, and 2,000 mg/kg for 5 days/week for 6 weeks.

Several parameters were monitored to evaluate liver toxicity, including liver weight/body weight

ratio, hepatic thglyceride concentration, DNA content, histopathological evaluation and serum

enzyme levels. At doses of 100 mg/kg, liver triglyceride levels and liver weight/body weight

ratios were significantly higher than in control animals. The no observed adverse effect level

(NOAEL) of 20 mg/kg-day was adjusted for the treatment schedule of 5 days/ week to arrive at

a NOAEL of 14 mg/kg-day. An uncertainty factor of 1000 was applied to the NOAEL to

account for intraspecies variability, interspecies variability, and extrapolation of a subchronic

effect level to its chronic variability (IRIS, 1994).



THALLIUM

There is no evidence that thallium is carcinogenic in humans or experimental animals, and it

does not appear to have significant mutagenic activity. Thallium, in the soluble form, is readily

absorbed through the skin and gastrointestinal tract. Symptoms associated with acute poisoning

in humans include gastrointestinal irritation; liver and kidney damage; pulmonary edema;

degenerative changes in the adrenals, peripheral nervous system, and central nervous system;

and ocular effects (Clement Associates, Inc., 1985).

Thallium chloride has been given a Group D (Not Classified) carcinogenicity weight-of-evidence

classification by EPA (IRIS, 1994). Slope factors were not developed for thallium since there

is no evidence that it is carcinogenic. A NOAEL of 0.25 mg/kg-day was based on an EPA

subchronic study in Sprague-Dawley rats treated by gavage. No mortality was observed in the

rats, but apparent dose-related increases in the incidence of alopecia, lacrimination and

exopr ihalmos. Moderate dose-related changes were observed in some blood chemistry

parameters: increased SCOT, LDH and sodium levels, and decreased blood sugar levels. An

uncertainty factor of 3000 was applied to the NOAEL in developing an oral reference dose

(RfD) of 8E-05 mg/kg-day. An inhalation reference concentration (RfC) was not developed

(IRIS, 1994).



TOLUENE

In humans, toluene is absorbed quickly through the respiratory tract; dermal absorption of

aqueous toluene is directly related to concentration (EPA, 1985). In humans, the primary acute

effects of exposure to toluene vapor are central nervous system (CNS) depression and narcosis;

in experimental animals, acute oral and inhalation exposures to toluene can result in central

nervous system depression and histological changes in the lungs, liver, and kidneys (EPA,

1987). In humans, chronic exposure to toluene vapors at levels if approximately 200 and 800

ppm has been associated with CNS and possibly, peripheral nervous system effects,

hepatomegaly, and hepatic and renal functions changes (EPA, 1987). Toxic effects following

prolonged exposure of experimental animals to toluene are similar to those seen following acute

exposure, predominantly to the CNS, liver, kidneys, and lungs (EPA, 1987). There is some

evidence in experimental animals that oral and inhalation exposure to toluene during gestation

results in embryotoxicity and skeletal malformations (Nawrot and Staples, 1979; Hudak and

Ungvary, 1978).

EPA has classified toluene as a Class D carcinogen (Not Classifiable) (IRIS, 1994). EPA (IRIS,

1994) derived an oral reference dose (RfD) of 2E-01 mg/kg-day for toluene based on a 13-week

rat gavage study (NTP, 1989); reporting changes in liver and kidney weight. A no-observed-

adverse-effect-level (NOAEL) of 312 mg/kg (converted to 223 mg/kg-day) and an uncertainty

factor of 1000 was the basis for the RfD.
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EPA (IRIS, 1994) derived an inhalation reference concentration (RfC) of 4E-01 mg/m3

corresponding to an inhalation RfD of 1. IE-01 mg/kg-day. The RfC was based on the lowest-

observed-adverse effect level (LOAEL) from two studies (Foo et al., 1990; NTP, 1990) and an

uncertainty factor of 300.
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TOXAPHENE

Toxaphene is a chlorinated insecticide which is persistent in the environment (Clement

Associates, Inc., 1985). The clinical signs common to both humans and animals following acute

intoxication with toxaphene include salivation, hyperexcitability, behavioral changes, muscle

spasms, convulsions, and death which point to the nervous system as the major target of toxicity.

This system also appears to be affected, though to a lesser extent, following longer-term

exposure in humans and animals. Other toxic manifestations of toxaphene exposure observed

in humans and animals include adverse respiratory effects following inhalation exposure. Target

organs of toxaphene toxicity identified in experimental animals but not humans include the liver,

kidney, and to a lesser extent, the heart and immune system. (ATSDR, 1990).

EPA has classified toxaphene in Group B2, Probable Human Carcinogen (IRIS, 1994). EPA

has developed an oral slope factor of 1.1E+00 (mg/kg-day)'1 and an inhalation unit risk of 3.2E-

04 (ug/m3)"1 converted to an inhalation slope factor of 1.1E+00 (mg/kg-day)"1 based on a mouse

study by Litton Bionetics (1978) in which mice fed toxaphene in the diet developed

hepatocellular carcinomas and neoplastic nodules (IRIS, 1994). Neither an oral reference dose

(RfD) nor an inhalation reference concentration (RfC) has been developed.



TRICHLQROETHENE (TCE1

Tnchloroethene (TCE) is a colorless liquid mainly used as a metal degreaser. It is volatile with

a sweet odor similar to chloroform. Tnchloroethene was once used as a general anesthetic, but

its use has been discontinued.

Tnchloroethene is a central nervous system depressant following acute and chronic exposure.

High level exposure can result in death due to the respiratory and cardiac failure.

Industnal use of tnchloroethene is often associated with dermatological problems including

reddening and burning skin on contact and dermatitis resulting from vapors. These effects are

usually the result of contact with concentrated solvent, however, and no effects have been

reported from exposure to tnchloroethene in dilute, aqueous solutions (EPA, 1985a).

The heptoatoxic potential of tnchloroethene has been evaluated to human and laboratory animal

studies. Animal studies have revealed a transient increase in liver weights, but relative liver

weights decreased postexposure (Kjhellstrand et al., 1983). Observations of liver or renal

dysfunction in workers have been infrequent, and factors other than tnchloroethene complicate

interpretation of hepatorenal disturbances (EPA, 198Sa).

Several epidemiological studies reported no significant excess cancer risk associated with

occupational exposure to tnchloroethene (Axelson et al., 1978, Tola et al., 1980, Malek et al.,

1979). In a follow-up to one of these studies, Axelson (1986a, 1986b) observed a slight excess
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of bladder cancer and lymphoma. In other epidemiological studies, no associations were found

between trichloroethene exposure and liver cancer (Novotna et al. 1979, Paddle 1983) or

malignant lymphoma (Hardell et al., 1981). Due to limitations with these studies, the available

human studies do not allow a definite conclusion regarding the carcinogenicity of trichloroethene

in humans.

Studies investigating the carcinogenic potential of thchloroethene have been conducted, and two

of these studies revealed significant increases in the incidence of liver tumors among both sexes

of B6C3F, mice exposed by gavage (NCI, 1976, NTP, 1982).

Trichloroethene was formerly classified as a Group B2 carcinogen (EPA 1985b). This

classification is currently being reconsidered by EPA (IRIS, 1994). The carcinogenic slope

factors for ingestion and inhalation of 1. IE-02 (mg/kg-day)"1 and 6E-03 (mg/kg-day)"1,

respectively, have been cited (EPA, 1994), but are currently being reevaluated and are not

available through IRIS, (1994).

An oral RfD for trichloroethene is currently not available on EPA's IRIS or HEAST. A

provisional RfD of 6E-03 mg/kg-day has been generated by EPA (October, 1994). This RfD

was based on a 6-month drinking water study of mice by Tucker et al. (1982). In this study,

groups of 30 male and 30 female CD-1 mice received trichloroethene at average doses of 0,

18.4, 216.7, 393.0, and 660.2 mg/kg/day for males and 0, 17.9, 193.0, 437.1, and 793.3



TRICHLOROETHENE fTCE) (Cont'd)

mg/kg/day for females. Increased relative liver and kidney weights, decreases in terminal body

weights, and elevated protein and ketone levels in urine were observed in high-dose female and

male mice. The NOAEL identified from this study is 18.4 mg/kg/day. An uncertainty factor

of 3000 was applied to the NOAEL to compensate for interspecies extrapolation, intraspecies

variation, extrapolation to chronic duration, and for weakness of the data base.
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VANADIUM

Limited information is available regarding the toxicity of vanadium. Pentavalent vanadium

compounds are generally considered to be more toxic than vanadium compounds having other

valence states. In humans, short-term and long-term occupational exposure to vanadium by

inhalation has been associated with irritation of the respiratory tract, coughing, labored

breathing, bronchitis, and chest pains. Vanadium is also reported to cause ocular and dermal

irritation in humans. Adverse effects observed in experimental animals following such chronic

inhalation exposure to vanadium have included renal, hepatic, and pulmonary lesions (NIOSH,

1977; NAS, 1974).

EPA (1994) has established an oral reference dose (RfD) for vanadium of 7E-03 mg/kg-day.

This value is based on a study by Schroeder et al. (1970) in which rats exposed to 5 ppm of

vanadium in drinking water over a lifetime showed no adverse effects (EPA, 1994). An

uncertainty factor of 100 was applied to develop the RfD. EPA has not developed inhalation

criteria for vanadium.



VINYL CHLORIDE

Vinyl chloride is a human carcinogen that causes angiosarcomas of the liver and tumors of the

brain, lung, and hemolymphopoietic system. There is suggestive evidence that vinyl chloride

has teratogenic and reproductive effects in both humans and animals. Chronic human exposure

to vinyl chloride is associated with multiple systemic disorders, including a sclerotic syndrome,

acro-osteolysis, and liver damage. Acute human exposure to high concentrations can cause

narcosis, respiratory tract irritation, bronchitis, and memory disturbances. Chronic exposure

by animals can result in lesions of the liver, kidneys, spleen, and lungs (Clement Associates,

Inc., 1985).

Vinyl chloride is classified as a Group A chemical (Human Carcinogen) (EPA, 1994). EPA

(1994) has developed an oral slope factor of 1.9E+00 (mg/kg-day)'1 based on a dietary study

in which rats fed vinyl chloride for 1001 days developed lung and liver tumors. An inhalation

slope factor of 3E-01 (mg/kg-day)'1 has also been developed based on a rat study in which liver

tumors resulted (EPA, 1994). Both slope factors are currently under review.

No oral references doses (RfDs) or inhalation reference concentrations (RfCs) have been

developed for vinyl chloride.
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ZINC

Zinc is absorbed in humans following oral exposure; however, insufficient data are available

to evaluate absorption following inhalation exposure (EPA, 1984). Zinc is an essential trace

element that is necessary for normal health and metabolism and therefore is nontoxic in trace

quantities (Hammond and Beliles, 1980). However, overexposure to zinc has been associated

with a variety of adverse effects. Chronic and subchronic inhalation exposure of humans to zinc

has been associated with gastrointestinal disturbances, dermatitis, and metal fume fever, a

condition characterized by fever, chills, coughing, dyspnea, and muscle pain (EPA, 1984).

Chronic oral exposure of humans to zinc may cause anemia and altered hematological

parameters. Reduced body weights have been observed in studies in which rats were

administered zinc in the diet. There is no evidence that zinc is teratogenic or carcinogenic

(EPA, 1984).

With respect to carcinogenicity, zinc (soluble salts) is categorized as a Group D carcinogen (Not

Classified) (IRIS, 1994). This category applies to chemicals for which there is inadequate

evidence of carcinogenicity in animals. EPA (IRIS, 1994) has derived an oral reference dose

(RfD) of 3E-01 mg/kg-day. The oral RfD value is based on a human study by Yadrick et al.

(1989) in which adult females given zinc diet supplements showed a decrease in erythrocyte

superoxide dismutase (ESOD) which indicates altered copper levels at the LOAEL of 1.0 mg/kg-

day. An uncertainty factor of 3 was applied to derive the RfD. An inhalation reference

concentration (RfC) has not been developed.
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s&m f HI AXIS
TABLE 1

SURFACE SOIL INGESTION PATHWAY
CHEMSOL INC SITE - PRESENT USE SCENARIO

RISKS jn AREA RESIDENTS/TRESPASSERS IN LOT 1A

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL MGESTION EXPOSURE: Children (12-17 year*)

Chronic Daily Intake
(mg*fl day)

Chemicals

Arodor 1254
Arsenic
Beryllium

Soil X
Concentration

mo/Kg X

Soil
Concentration

200E02
294E+00
8 IOE 01

Ingestkxi
Rate

tOOmg/day

Ingestkxi
Rate

100
100
100

X Conversion X Fraction X
Factor Ingested

X 1kg X 1 X
1000000 mg

Conversion
Factor

1.0E-06
IOE 06
IOE 06

(onrttess)

Fraction
Ingested

1
1
1

! Exposure
Frequency

78 days/year

Eiposure
Frequency

78
78
78

X Exposure X
Duration

X 6 years X

Exposure
Duration

6
6
6

1 X 1
Body Weight Averaging rune

1 X 1
55kg

Body
Weight

65
55
55

25550 days

Averaging
Time

25550
25550
25550

Chronc Daily
Intake (GDI)

67E-10
98E48
27E48

Slope
Factor (SF)

77E«00
1 75E»00
43E*00

RISK.
(CWSF)

» 1E09
1 7E-07
1 2E-07

TOTAL RISK. 2 9E 07
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NONCARCMOGENS

Chrome Dairy Iniake-

TABLE 1

SURFACE SOIL INCESTION PATHWAY
CHEMSOL INC SITE - PRESENT USE SCENARIO

RISKS TO ARF* RESIDENTS/TRESPASSERS IN LOT IA

REASONABLE MAXIMUM CASE SURFACE SOIL MGESTON EXPOSURE: Children (12-17 yeer«)

I X____1Soil X (ngesbon X Conversion X Fraction X
Concentration Rale Factor Ingested

Exposure X Exposure X_
Frequency Duration Body Weight Averaging Time

Chemicals

Arsenic
Beryllium
Manganese
Mercury
Silver
Vanadium

mg/kg X

Sot
Concentration

lOOmg/day

(ngesbon
Rale

X 1kg X 1 X
1000000 mg

Conversion
Factor

(unilless)

Fraction
Ingested

78 days/year

Exposure
Frequency

X 6 yean X

Exposure
Duration

1 X 1
55kg

Body
Weight

2190 days

Averaging
Time

Chrome Daily Reference
InisJiefCDU Dose (RID)

HO.
CDVFflO

294E+00
8 10E01
481E+02
730E 01
I 45E+01
341E.O)

too
100
100
100
100
100

OE06
OE 06
OE06
OE06
OE06
OE 06

78
78
78
78
78
78

6
6
6
6
6
6

55
55
55
55
55
55

2100
2190
2190
2190
2190
2190

1 1E06
3 1E47
1 9E 04
28E07
56E06
1 3E 05

30E04
S OE 03
5 OE 03
30E04
50E03
70E03

38E-03
63E-OS
37E-02
9 5E 04
1 IE 03
1 9E-03

HAZARD INDEX - 4 5E 02



TABLE 2
SS DC IP I A X I S

SURFACE SON. DERMAL CONTACT PATHWAY
CHEMSOt, INC. SITE - PRESENT-USE SCENARIO

RISKS TQ ARPA RCSIDEN,TS/TRFSP*Sf?ERS IN LOT 1A

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL DERMAL CONTACT EXPOSURE: CMMren (12-17 years)

Chrorec Daily Intake- Soil X Conversion X SWn Surface X Adherence X Absorption X Exposure X Exposure X___1_
Concentration Factor ATM Factor Factor Frequency Duration Body Weight Averaging Time

mo/kg X I kg X 1045 cm2Aday X I mg/cmZ X (uniteM) X 78 evenhVyaar X 6 year* X 1 > t
f **»*•••» 55 kg 2S550 day*

SoM Conversion SWn Surface Adherence AbaorpHon Exposure Exposure Body Averaging Chronic Oafly Slope RfiK-
Cherncals_______Concenlration Factor_____Area_____Factor Factor____Frequency Ouralton WeiptH_____Time____IntahafCDQ Factor (SF) (CDTSF)

Arodor 1254 2 OOE-02 1 OE 06 1045 I 006 78 6 55 25550 7.BE-10 7 7E+OO 6.0E-M

TOTAL RISK. 6 OE 09

Pa'
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SSOCIPIAXLS

NONCARCINOGENS •

Chrorec Daily InMw-

Chemicals

TABLE 2

SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. INC. SfTE • PRESENT USE SCENARIO

RISKS TO APPA PPSinPMTS/THESPASSfRS IN IOT 1A

REASONABLE MAXMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: (CMMrwi 12-17 yaara)

Soil X Conversion X SKin Surface X Adnaranc« X AtwxpKon X Exposur* X Exposure X 1 > 1
ConcwUralkm Factof Ar*a Factor Factor Ff*9U«ncy Durafcn Body W«to^« Avwagkip Tkna

mj>*fl

Soil
Concanlralion

1kg __ X 1045 cmZAJay X 1 mpternZ X (unMlMa) X 78 •v*rM/y*ar X 6y»ar» X_ 1 I

Convartlon
Factor

SUnSurlac* Adh«r«nc« AtworpDon Eiposur* Expotur*
A>aa _____ Factor ____ Factor ____ Fraqoancy Duration

SSkg

Body

2t90day«

Averaging
Tbm

Chronic Daty Reference HO-
CPKRJD

PCBs do nol currsnOy have •siabhshwl noncardnoganfc toxtdty vakws No otiar wtocted dwmicato ol potontel conoarn hay* •ilabttahtd darmal ataorpMon lacto



SStN IP1BXIS
TABLES

SURFACE SOIL INGESTION PATHWAY
CHEMSOL. INC SITE - PRESENT USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS IN LOT IB

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOU. INGESTION EXPOSURE: CMMren (12-17 year*)

Chronic Daily Inlake-
(mg/kg<tay)

Chemicals

Aldnn
Dwldnn
Aiodor 1248
Aiodor 1254
Arodor 1260
Arsenic

Soil X Ingestion X Convection X Fraction X Exposure X Exposure X___1 X____1____
Concentration Rate Factor Ingested Frequency Duration Body Weight Averaging Tuna

mg/kg X

So*
Concentration

lOOmg/day

Ingeston
Rate

X 1 kg X 1 X
1000000 mg

Conversion
Factor

(unMass)

Fraction
Ingested

26 days/year

Exposure
Frequency

X 6 years X

Exposure
Duration

1 X 1
55kg

Body
Weight

25550 days

Averaging
Time

ChroncDatfy
Intake (COI)

Slope
Factor (SF)

RISK.
(CDTSF)

450E+00
295E*00
730E*OI
850E+00
8 49E»OI
384E.OO

100
100
100
100
100
100

OE 06
OE 06
OE06
OE06
OE 06
OE 06

26
26
26
26
26
26

6
6
6
6
6
6

55
55
55
55
55
55

25550
25550
25550
25550
25550
25550

SOE 08
33E08
« IE 07
94E08
04E 07
43E08

1 7E+OI
I 6E»01
77E«00
77E*00
77E«00
1 75E*00

• 5E07
62E07
62E06
73E07
73E06
75EO8

TOTAL RISK. I 6E 05
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TABLE 3
SSIN 1P1BXIS

SURFACE SOIL INGESTON PATHWAY
CHEMSOL. INC SITE - PRESENT4JSE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS IN LOT 1B

NONCARCWOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL MGESTION EXPOSURE: CMMren (12-17 years)

Ingeslion X Conversion X Fraction X Exposure X Exposure X I X IChronic Daily Intake-
(mg/Vgday)

Soil X
Concentration

X Conversion X Fraction X Exposure X Exposure X_______
Factor Ingested Frequency Duration Body Weight Averaging Tim*

Chemicals

AWrin
DwMrin
Antimony
Arsenic
Cadmium
Chromium VI
Manganese
Mercury
Thaium
Vanadium

mg/kg X

Soil
Concentration

4 50E+00
295E»00
887E.OO
384E+00
480E*00
1 64E+01
1 03E+03
360E+00
460E01
8 12E*01

lOOmg/day

Ingeslion
Rate

100
100
too
100
100
100
too
too
100
100

X Ikfl X 1 X 26 days/year X 6 years X 1
1000000 mg (umtJess) 55 kg

Conversion Fraction Exposure Exposure Body
Factor Ingested Frequency Duration Weight

10E06
10E 06
1 OE 06
10E06
1 OE 06
1 OE 06
1 OE 06
1 OE 06
10E 06
10E06

26
26
26
26
26
26
26
26
26
26

55
55
55
55
55
55
55
55
55
55

X 1
2190 days

Averaging
Time

2190
2190
2190
2190
2190
2190
2190
2190
2190
2190

Chronic Daily
Intake (CDI)

58E07
3 BE 07
1 IE06
50E 07
62E07
2 IE 06
1 3E 04
4 7E 07
6 OEM
1 IE 05

Reference
DoMfRID)

3.0E-05
SOE-OS
40E04
30E 04
tOE 03
50E 03
SOE03
30E 04
80E 05
70E 03

HO-
COVRO

I9E02
76E03
29E03
1 7E 03
62E04
42E04
2 7E 02
I6E 03
74E 04
1 6E 03

HAZARD INDEX . 6 3E 02



TABLE 4
SSDC IPIBXIS

SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. INC. SITE - PRESENT-USE SCENARIO

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: Children (12-17 yeara)

Chrorac Daily Intake- SoM X Conversion X SUn Surface X Adherence X Abeorpeon X Exposure X Exposure X ___ 1_
(m0*»day) Concentration Factor ATM Factor Factor Frequency Duration Body Weight Avaragbig Tbna

__1kg__ * 1B45cm2Atay X 1 m^cirS X (unWMS) X 70 •v«nbVy»ar X 6 yean X 1 > 1
••»• !»•• • SS kg 25550 dayt

Chgnicals

Aroclor 1248
Arockw 1254
A/octof 1260

Soil
ConcenlraUon

7 30E*0)
0 SOEtOO
849E+01

Conver»kxi
Factor

1 OE-06
IDE 06
10E06

SMn Surface
Area

1045
1045
1045

Adherence
Factor

1
1
1

Absorption
Factor

006
00«
006

Exposure
Frequency

76
76
78

Exposure
Ouraaon

6
6
6

Body
Wektt

SS
SS
SS

Averaging
Tkne

25550
25550
25550

Chronic Oafty
rtafcerCOT)

26E^>6
33E07
33E06

Stop* RISK.
Factor (SF) (COTSF)

77E«00 22E05
77E«00 25E06
77E+00 25E05

TOTAL men. 50E05



7<ZM» TABLt 4
»OCTPiBMS

SURFACE SON. DERMAL CONTACT PATHWAY
CMEMSOl INC SHE PRESENT USE SCENARIO

RISKS TO Afl A R P E N T S f m F P S S F f g i *j I QT

NONCAKCINOOENS • REASONABLE MAXMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: (Children 12-17 y»«ri)

CtVOTC Oaty imato* Sort X Conversion X Skm Sudcoa X Adhwwic* X AtampBon X Eipo«or« X E>potut« X I > __ 1
Conc*r»alnn Facto* AIM Facto Factor Fi*qu«ney • uiainn Body Waighl Averaging T

X _ t hfl _» iMScmZAtoy X I nvtm2 X (um*»M) X 71 •vwHMVvai X 6y««* X __ 1 __ >
' 55 ig 2190 dayt

Sod Con»«ritnn Stan Surlao* Adn«f*nc« Ataorpkon Eiposuf* Eipotut* Body Av*r«ging Chronic OaNy Ftol«r0nc« HQ-
Conc«oMMon f*ct>r _____ AIM _ Facto ____ Factor Fi»qu«ncy Duration W«ighl _____ Tin* _____ Intato(CDI) Ooa«(RtO) CDt̂ BO

Cadmum 4*OE«00 I OE-06 IMS 1 001 76 6 55 2100 3 6E-07 1 OE 03 36E10

TOTAL RISK- 3 6E 10

Page 2



7/2&W iTABL!

SURFACE SOIL INGESTION PATHWAY
CHEMSOL. INC SITE FUTURE USE SCENARIO

RISKS TO RESIDENTS IN LOT 1A

CARCINOGENS - REASONABLE MAXIMUM CASE

Chrome Darfy Intake' Soi X Ingeslmn
(mg/kg-day) Conoenbuiion Rale

mg/Vg X 100 mgAday

Chemicals

Arodor 1254
Arsenic
Berytkum

Sot
Concentration

200E 02
294E.OO
8 10E 01

Ingesbon
Rale

100
100
100

CARCINOGENS - REASONABLE MAXIMUM CASE

Chronic Darfy Intake- Sod X IngesMn
(moAg-oay) Conoeniralion Rale

mg/kg X 200 mg/day

Chemicals

Arodor 1254
Arsenic
Berythum

Sot
Concentration

200E02
294E»00
8 tOE 0)

Ingesbon
Rale

200
200
200

SURFACE SOIL

X Conversion X
Factor

X 1kg X
1000000 mg

Conversion
Factor

t OE 06
1 OE06
10E06

SURFACE SOIL

X Conversion X
Factor

X 1kg __ X
1 000000 mg

Conversion
Factor

I.OE-06

1.0E-06

IMGESTrON EXPOSURE:

Fracaon X Exposure X
Ingested Frequency

1 X 350 days/year X
(umuess)

Fracbon
Ingested

1
1
1

Exposure
Frequency

350
350
350

INGESTION EXPOSURE:

Fracnon X Exposure X
Ingested Frequency

1 X 350 days/year X
(unitless)

Fraction
Ingested

1
1
1

Exposure
Frequency

350
350
350

Adult*

Exposure
Duration

24 years

Exposure
Duration

24
24
24

Children

Exposure
Duration

6 years

Exposure
Duration

6
6
6

X t X
Body Weight

X 1 X
70kg

Body
Weight

70
70
70

(0-4 year*)

X 1 X
Body Weight

X 1 X
15kg

Body
Weight

15
IS
IS

1
Averaging Time

1
25550 days

Averaging
Time

25550
25550
25550

1
Averaging Time

1
25550 days

Averaging
Time

25550
25550
25550

Chronic Dairy
Intake (GDI)

94E 09
1 4EO6
3 BE 07

Chronic Daily
Intake (GDI)

22E-06
32E06
89E07

Slope
Factor (SF)

77E*00
1 75E«00
43E+00

TOTAL RISK .

Slope
Factor (SF)

77E+00
1 75E+00
43E+00

TOTAL RISK -
30- YEAR COMBINED RISK (ADULT «• CHILD) •

RISK.
(CDTSF)

72E08
24E06
16E 06

4 IE 06

RISK.
(CDTSF)

1 7E07
56E06
38EO6

96E06
I4E05

Pagel



7/»BS TABLE S
S&MflESlAXLS

SURFACE SGML INGESTON PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO

RISKS TO RiaDENTS IN LOT 1A

NONCARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adull.

Chronic Dary Intake-
(mg/kg4ay)

Chemcels

Arsenic
Berylaum
Manganese
Mercury
aiver
Vanadium

SCM! X
Concentration

mg/kg X

So4
Concentration

294E«00
8 10E 01
48IE.02
7 30E 01
1 45E»01
34IE«01

Ingestion X Conversion X
RAM Factor

100 mg/dey X 1 kg X
1000000 mg

Ingesbon Conversion
Rate Factor

100
100
100
100
100
too

OE06
OE^>6
OE06
OE06
OEO6
OE-06

Fracton
Ingested

1
(untiess)

Fr acton
Ingeiied

X Eipotur* X
Frequency

X 350 dayt̂ ear X

Exposure
Frequency

350
350
350
350
350
350

Eipoture X
Duration

24 year* X

Eipoture
Duration

24
24
24
24
24
24

1 X . 1 __
Body Weight Averaging Time

1 _
70'kg

70
70
70
70
70
70

: i
8760 days

Averaging
Time

8760
8760
8760
8760
8760
8760

Chronic Dairy
Intake (CDI)

40E06
1 IE 06
66E 04
10E06
20EOS
47E 05

Reference
Dose (RID)

30EO4
50E 03
50E 03
30E 04
50E 03
70E 03

HO-
CD^RfD

1 3E 02
2 26 04
1 3E 01
33E 03
40E 03
67E03

HAZARD INDEX - 1 6E 01

NONCARCMOGEN3 • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (04 year*)

Chronic Dariy Intake,
(mg/kg-dey)

ChemicaJt
Arsenic
Berylaum
Manganete
Mercury
Srfver
Vanaxium

SCM! X
Concentration

mg/kg X

Sot
Concentrabon

294E«00
B 10E-01
481E«02
730E 01
1 45Et01
341E+01

Ingetbon X Convertion X
Rale Factor

200ino/dav X 1 kg X
1000000 mg

logeibon Conversion
Rale Factor
200
200
200
200
200
200

OE06
OE-06
OE-06
OE-06
OE-06
OE-06

Fraction
Ingested

1
(untfess)

Fracbon
Ingested

X Exposure X
Frequency

X 350 days/year X

Exposure
Frequency

350
350
350
350
350
350

Exposure
Duration

6 years

Exposure
Duration

6
6
6
6
6
6

X 1 X
Body Weight

X 1 X
15kg

Body
Weight

1
Averaging rime

1
2190 days

Averaging
Time

Chronic Daily
Make (GDI)

Reference
Dose (RID)

15 2190 38E05 30E04
15 2190 10E-OS 50E03
IS 2190 6 IE 03 50E03
15 2190 93E06 30E04
15 2190 19E04 5 OE 03
15 2190 44E04 70E03

HAZARD INDEX -
30-YEAR COMBINED HAZARD INDEX (ADULT t CHILD) .

HO.
CW/RIO
1 3E 01
2 IE 03
1 2E«00
3 IE 02
3 7E 02
62E02

1 SEtOO
1 6E.OO

Page 2



TABLE 6

SURFACE SON. DERMAL CONTACT PATHWAY
CHEMSOt. INC SHE FUTURE USE SCENARO

' 1A

CARCINOGCNS • REASONABU MA* MUM CAM SURFACE MM. DERMAL CONTACT EXPOSURE: AdulU

Crvonc Daily Ma**- Sot X Connnton » SunSurajc* I Atfwranca X Absorption X Eiposura X Eiposura X 1 X __ 1 __
(mgAgday) ConoantraBofi Facto AtM Facto Facto Fraquancy Ouiauon Body Wwghi Averaging Tima

X __ 1kg __ >
MM0MM

X I J _X (unto**) X MMMffMff X 24 y*an X __ J __ X ___ ____
70 kg 25550 days

Chan-cals
Sotf

Concanlraaon Facto
SMnSurfcca Adherence Absorption Eiposura Enposura Body

Afea _ _F*eto Facto _Frequency Duration Weight
Averaging Chronic Daily Slope RISK -

Time_____Intake (GDI) Factor (SF1 (CDTSF1

Arocto 1254 200EO2 IDEM 793 OOfi 350 24 70 25550 45E00 7 7E*00 3 4E 08

TOTAL RISK. 3 4E 08

CARCINOGENS • REASONABLE MAJUMUM CASE SURFACE SO*. DERMAL CONTACT EXPOSURE: Children (06 years)

Chronc Darfy MaM. So* X Conversion > Skjn Surlaoa X Adherence X Absorption X Eiposura X Eiposure X I X , |
Concantraton Facto Area Facto Facto Frequency Duration Body Wetghl Averagng Time

Chemcaki
Sort Conversion

Coooeouasoo Facto

x_ ? m * IT50on2ABiy X 1 m0it«n2 X (unOess) X •f*ff*««*t«* X 6 years X

Adherence Absoiption
Ar«a Facto Facto

Eiposure
Frequency

Eiposura
Duration

_ I
15 kg

Body
WeiQhL

25550 days

Averaging
Time

Chronic Datfy Slope RISK -
Inlafce(COI) Factor (SF] (pDI'SF)

Aracto 1254 200C42 1 OEO« 1750 1 006 350 IS 25550 12E08 7 7E»00 8 »E 08

TOTAL RISK - 8 BE 08

30- YEAR COMBNED RISK (ADULT » CHILD). I ZE 07

Pagel



9 % g I I 
o

If ! 
* •

o 
X

! 
* i

M
 

X

f 1 r i
91

 |
i

5 
i 

"-
 

- 
8

i 
J
 *

?

*i i?
s 

it

, 
5

4 
* 

*
I 

' -: , 55
*
 

x T»
•

 
M i!

X
 

X
 

_

„ 
p?

 2
"8 

1
 

s^
i!
 

i 
ii

x
 

x
 

9 •5

1» .
-  r 

i
x

w r
s

i 
f 1-

<B
 

•

-
 |
il
l I?

f
l

| 
s

•*
 

• 
C

S 
S

X
 

X

-n !

I"
M

r
• 

II 
I 

I 5
[if

! 
j 

jl
» 

*S
s

I 
!| 

«
 «

*
 

X
X

7<
S 

T
 

-
n

il
 

If
i

O
 

A
 

?
 ̂

 
^

V
 
O

 
"
 C

 '

1
7
m

 
7

m
m

• 
••

 
• 

M

ll
 

I]
m

x
x

S 
P1

$ 
= 

v 
* 

£ 
•B

 c
1 i!

 !
 i!

 5
X

 
X

I 
--

 .
'

* 
Ir

 r
! 

I"
X

 
X ll ^

'

ii



TABLt 7

SURFACE SOIL MHALATION PATHWAY
CHEMSOL. WC SHE FUTURE USE SCENARIO

PISKS TQ RESIDENTS (MSIDE AND OLTTSlDF RFS1DPNCE) H LOT 1A

CARCMOGENS • REASONABLE MAXMUM CASC SURfACC SOIL MHALATON EXPOSURE: Admit

Sutp
Chrorac Da*y Mate- Sot X Sol X R*«p X MiatoMn X Eipotur* X Eiposurc X Eiposui* X Cony X
(mp/kg-day) Conc*n Conoen Fractal Hot Tkm» Fi*qo*ncy Dwauon Factor

ing/kg X f «f MfflM X (urilMa) X 0 63 nOAw X 24 hnVday X 350 dayt/yi X 24 years X _ 1 kg__ X
1000000 mg

Sutp
Sot Sol R**p Infutoion ' Eipowr* Eipovur* Eiposuc* Conv

Cooc«n Cooc»n Rlrton R««_____Tm» Fr«qu»nc» Oualion Factor

1 1
Body Wl Avgtng Tim*

_ 1 _ X _ J___
70 Kg ilHIItl

Body Avaraging Chronic Daiy Slop*
Tlrm hUto<CDI> F«cte(SF>

RISK

AfMTtlC MfffM
a IDE 01

1 3E 02
I 3E 02

013
013

24
24

350
350

24
24

I OE 06
I OE 06

70
70

25550
25550

36E09
B8E 10

1 5E«01
64E«00

54E 08
83E 09

TOTAL RISK . 6 2E-08

CARCMOOENS • REASONABLE UAXHMUM CASC SURFACC SOL MHALAT1ON EXPOSURE: CMUrwi (0-6 y«wt)

Su«p
Clwmc 0«*y Mah*- Sotf X Sat X R**p X Miatown X Eipoaur* X Eipoaui* X Eiposui* X Conv X
(mo/kg-dcy) Cono*n Conc*n FiacMn Rat* Tkm Fi«qu*ncy Dmalion Factor

mgAg X fMMffM X (urtlMM) X 063mlAw X 24 hra/day X 350dayVyf X 6yMra X 1kg_ X.
1000000 mg

SMp
Sml Sot Ratp Inhalakon Eiposura Eiposuia Exposuia Conv

_______Cooc*n Coocan Ftaoion Ran_______t*n» Fr»qu^Ky Durauoo Factor

1 1
Body Wl Avgng Turn

_ J_ X _ I___
IS kg Hilllit

Body Averaging Chronic Daiy Slope RISK -
W««fil Tim hiaKajCOIl Factor (SF) ICDI'SF)

••tffff
8 10E 01

1 3E 02
1 3E02

083
083

24
24

350
350

1 OE 06
1 OE 06

15
IS

25550
25550

42E-09
1 1E09

1 SE+01
64E«00

TOTAL RISK

3IVYEAR COMBINED RISK (ADULT « CHILD)

63E06
97E09

72E 08

13E07

Pagel



TABLb 1

SURFACE SOL MMALATKM PATHWAY
CHEMSCX WC SHE FUTURE USE SCENARO

RISKS Tf> Rf SiDf NTS IMSIDE AND OUTSIDE RESIDENCE! IN LOT IA

NONCARCINOGENS • REASONABLE UAXMIUU CASE SURFACE SON. MHALA TON EXPOSURE: Adult*

Chronic Dafy huh**
(mo/kg 4*y)

Sot X Serf X R*sp X torutolon X
Concan Cono*n Fraclon R*l*

mg>g X •• MfMflf X (unit***) X 0 83 mMw X

Chamcali
Sol

Concen
Sol

Concen Fraclon
mnatofton Eip<

Rale Ti

Eipotur* X Eiposur* X Eiposur* X Conv
Tm« Frequency Dwahon Facto

Eiposur* Eiposur* Eiposui*
___Fr*qu*ncy__Duration _

X 1 X __ !__
Body Wl Avging Tnt*

Mangan***
ktoreury

NONCARCINOGENS

Chrome Datfy miata-

Htttli
7 30€ 01

1 36 02
1 3E 02

063
0*3

24
24

340
350

24
24

900000 mg 70 Kg

Conv.
Factor

1 OE 06
1 OE 06

Body
Wewhl

70
70

8760 day*

Avar aging
Tim*

8760
8760

Chronic Dairy
kUatoiCOU

1 7E 06
2 6E 09

Reference
DOS* (RID)

1 4E OS
86E05

HO-
CDVRID

1 2£ 01
30E 05

HAZARD MDEX . 1 2E 01

REASONABLE MAXIMUM CASE SURFACE SOIL INHALATION EXPOSURE: Children (0-6 years)

Eiposur* X Eiposur* X Eiposur* X Conv
Tin* Frequency Duration Factor

Sot X Sotf X R*sp X Inrtalaton X
Conc*n Concen Fracton Rat*

X Mf •«••!• X (uratM*) X 083 m34w X 24 hrVday X 350d»y»/yr X

ClienmlA
Sot

Concen

Su»p
Sod

Conc*n
mhabiton

Fraction Rat*
Eiposur* Eiposur* Eiposur*

Tim* Frequency Duralion

loooooo mg

Conv
Factor

X \ *__ !__
Body WJ Avging Time

X_ 1 _X 1
15kg 2180 days

Body Averaging Chronic Dairy Reference HQ-
Weioril Tim* WtitnlCW Ooae(RID> CDtffllO

Mwcury
ilttllt
730E 01

1 3E 02
1 3E02

083
083

24
24

350
350

1 OE06
I.OE 06

15
15

2190
2190

80E-06
12E08

1 4E-05
86E05

HAZARD NDEX

30-YEAR COMBINED HAZARD NOEX (ADULT + CHILD)

57E 01
14E04

67E01

69E01

Page 2



7/2M6 V TABLE 8
S&4M4CS1B.

SURFACE SOIL INGESTION PATHWAY
CHEMSOL. INC SITE FUTURE USE SCENARIO

RISKS TO RESIDENTS IN LOT IB

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adult*

Chronic Daily Intake- Sod X Ingesbon X Conversion X Fraction X Exposure X Exposure X

Chemicals

Aldnn
Dvldnn
Arodor 1248
Arodor 1254
Arodor 1260
Arsenic

mg/kg X

Sod
Concentration

4 50E»00
295E.OO
730E.OI
8 50E.OO
849E«Ot
384E»00

lOOmgMay X 1 kg X 1 X
1000000 mg (unittess)

Ingeslion Conversion Fracbon
Ra» Factor Ingested

100 OE 06
100
too
100
100
too

OE 06
OE 06
OE 06
OE 06
OE 06

350 days/year )

Exposure
Frequency

350
350
350
350
350
350

( 24 years

Exposure
Duration

24
24
24
24
24
24

1 _
70kg

Body

70
70
70
70
70
70

CARaNOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0 - 6 year*)

1
25550 days

Averaging
_ Time

25550
25550
25550
25550
25550
25550

Chronic Daily
Intake iCDI)̂

2 IE 06
1 4E 06
34E 05
40E06
40E 05
1 BE 06

Slope
Factor (SF)

1 7E»OI
I6E.OI
77E»00
77£«00
77E«00
1 7SE+00

RISK =
-iCprjFj

36E05
22E 05
26E04
3 IE 05
3 IE 04
32E06

TOTAL RISK . 8 6E 04

Chronic Daily Intake,
(mg/kg-day)

Chemicals _______

Aldnn
DwUhn
Arodor 1248
Arodor 1254
Arodor 126O
Arsenic

Sod x
Concentration

mg/kg x

Soil
Concentration

4SOE+00
295E+00
730E+OI
8SOE.OO
849EtOI
384E+00

Ingesbon X Conversion X
«** Factor

200mg/day X
tot

_LJM __ X
XXXX) mg

Ingeston Conversion
RM» _____ Factor

200
200
200
200
200
200

OE06
OE-06
OE06
OE06
OE06
OE06

Frackon
Ingested

1
(unidess)

Frackon
Ingested

X Exposure X
Frequency

X 350 days/year X

Exposure
Frequency

350
350
350
350
350
350

Exposure
Duration

6 years

Exposure
Duration

6
6
6
6
6
6

X_ 1 X
Body Weight

X 1 X
15kg

Body
Wekihl

15
15
15
15
15
15

1
Averaging Time

1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (CPU

49E06
32E-06
80E05
93E06
93E05
42E06

Slope
Factor (SF)

1 7E+OI
16E+01
77E»00
77E*00
77E»00
1 75E»00

TOTAL RISK -
30-YEAR COMBINED RISK (ADULT t CHILD) .

RISK-
(CDTSF1

64E05
5 2E 05
82E04
72E05
72E04
74E 06

1 5E 03
22E03

Page 1



TABlt o

SURFACE SOIL

NONCARCINOGEMS
Chrome Da* Intake.
(mg/Kg-day)

,_„,„ „

Chemicals

Aldrin
DwkJnn
Antimony
Arsenic
Cadmum
Chromium VI
Manganese
Mercury
Thaium
Vanacium

NONCARCINOGENS •

Chronic Daily Intake,
(mg/kfl-dey)

Ch6ffMC-.lt

Aldrin
DieWrin
Antimony
Arsenic
Cadmium
Chromium VI
Manganese
Mercury
Thaium
Vanadkm

mg/kg i

Sod
Concentration rw r«uw

( lOOmgMa

(rtgateon
Rak

Factor

r x. _ i kfl ___
1000000 mg

Conversion
£.,•»

4 50E»00 100 OE 06
295E»00 100 OEO6
8B7E.OO tOO OE 06
3 84 E. 00 100 OE 06
4 80E*00 100 OE 06
1 64E»OI 100 OE 06
103E.03 100 OE 06
360E.OO 100 OE 06
460EOI 100 OE 06
8 I2E»OI 100 OE 06

REASONABLE MAXIMUM CASE SURFACE

Sod X Ingesbon X Conversion X
Concentration Rale Factor

mg/kg X 200 mo/day X 1 kg X

Sod Ingesbon
Concentration Rale

450E»00 200
295E+00 200
887E+00 200
384E+00 200
480E+00 200
164E»01 200
1 03E»03 200
360E+00 200
460EO1 200
8 12EtOI 200

1000000 mg

Conversion
Factor
OE46
OE06
OE06
OE06
OE06
OE06
OE-06
.OE06
OE^6
OE-06

Ingested Frequency

X 1 X 350 days/year
(unties*)

Frackon Exposure
Ingested Frequency

350
350
350
350
350
350
350
350
350
350

SOIL INGESTION EXPOS

Fraction X Exposure X
Ingested Frequency

1 X 350 days/year X
(unMess)

Fraction Exposure
Ingested Frequency

350
350
350
350
350
350
350
350

1 350
1 350

Duralon

X 24 years

Exposure
Duraton

24
24
24
24
24
24
24
24
24
24

JRE: ChlMr

Exposure X
Duration

6 years X

Exposure
Duration

6
6
6
6
6
6
6
6
6
6

A 1

'Body Weight

X 1

X 1
Averaging Tune

X <
70 kg 8760 days

Body Averaging
Weight Time

70 8760
70 6760
70 8760
70 8760
70 8760
70 8760
70 8760
70 8760
70 8760
70 8760

MI (04 year*)

1 X 1
Body Weight

1 X
15kg

Body
Wenjht

15
IS
15
15
15
15
15
15
15
15

Averaging Time

1
2190 days

Averaging
Time
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190

Chronic Daily Reference

6.2E-06 30E05
4.0E-08 50E05
12EOS 40E04
53E06 30E04
6.6E-06 i OE 03
22E05 50E03
1.4E-03 50E-03
4.9E-06 30E04
6.3E-07 80E-05
1. IE-04 70E-03

HAZARD INDEX .

2 IE-01
8 IE-02
3.0E-02
1 8E 02
66E03
45E03
28E-OI
1 6E-02
79E-03
1 6E-02

67E01

Chronic Daily
JntakejCpJL

S8E-OS
3.8E-05
1 IE-04
4 BE 05
6 IE 05
2 IE 04
13E-02
46E-05
59E06
IOE 03

30-YEAR COMBINED HAZARD INDEX < A U C D

Helerence
Dote (RID)
3.0E-05
S.OE-05
40E04
30E04
I.OE-03
50E03
5.0E-03
3.0E-04
80E05
7.0E-03

» INDEX .
» CHILD) .

HO.
CDI/RID
1 9E»00
7.5E-OI
28E01
I.6E-01
6 IE 02
4 2E-02
26E.OO
1 5E-01
7.4E-02
1 5E-01

6 2E .00
6 9E.OO

Page2



TABLE 0

SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. NC SITE FUTURE USE SCENARIO

ftSKS TO Rf fjngMTS M 1QT IB

S3OCRCSIBXIS

CARCINOGENS

Chronc Dady Irsake-
(mgfteday)

ChamcaH

Arodor 1248
Aroctor 1254
Aroctor 1260

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOL DERMAL CONTACT EXPOSURE: Children (04 year*)

Chronc Da*y Intake. Soa* X Conversion > SJun Surtaca X Adherence X Abaorpuon X Eipoaura

So*)
Concent atton

mg/hg

So*
Concanfeanon

730E.OI
• 50E.OO
• 49E.OI

X Convaraion >
Factor

X 1 kg >
'fa««ffMM

Corxaiston
Factor

IOEM
IOEOC
IDEM

Slun Surface
Araa

793cm2«ay

SWn Surtaca
Araa

793
793
793

X Adharanca
Factor

X 1 mg*m2

Adherence
Factor

1
1
1

X AbaoipoonX
Factor

X (unriksas) X

Absorption
Factor

006
006
OM

arviMJfic: HOI

Eipoaura
Fraouancy

••f*f**««fff

Eiposura
Frequency

350
350
350

mm

X Eiposura X 1
Duralon Body Weigh!

X 24 yean X_

Eiposura
Duralon

24
24
24

1
70 Kg

Body
Weighl

70
70
70

> 1
Averagrtg Time

> 1
25550 days

Averaging
rime

25550
25550
25550

Intake (GDI)

1 6E OS
1 9E06
1 9E05

Slopa
Factor (SF)

77E*00
7 7E*00
7 7E+00

RISK.
(CDCSf)

1 3E 04
1 5E OS
1 5E 04

TOTAL RISK. 2 9E 04

Soa* X Corrvaralon > Stun Surtaca
Concanaatton Factor Facto*

X Abaorpuon X
Factor

X Eiposura X I > 1__
Durason Body Weighl Averaging Time

mg/hg X 1 kg > 1750 entf/day

Ch»mca>s

Aroctor 1248
Aroctor 1254
Aroctor 1260

Concamraton

730EtOI
650E«00
• 49E+OI

Conversion
Factor

1 OE 06
10E06
IOEO6

SWn Surtaca
Araa

1750
1750
1750

X 1 rrv^ X (un-aa.) X

Adherence
Factor

1
1
I

Absorption
Factor

006
006
006

fMMMMfH

Eiposura
Frequency

350
350
350

X 6 years :

Exposura
Duralon

6
6
6

< 1 > 1
ISKfl

Body
Weigh!

IS
15
15

25550 day*

Averaging
Time

25550
25550
25550

Chronic Daily
Intake (CD!)

4 ZEOS
49EO6
49E05

Slope
Factor (SF)

77E»00
77E»00
77E»00

RISK-
(CWSF)

32E04
3 BE 05
3 BE 04

TOTAL RISK. 7 4E 04

30- YEAR COMBINEO RISK (ADULT * CHILD) - 1 OE 03

Pagel



TABLE*
SSOCRESlBAS

SURFACE SOIL DERMAL CONTACT PATHWAY
CMtMSOL JNC SITE FUTURE US£ SCENAflO

MSKS TO Rf JUM MTS H I QT It)

NONCARCINOGCNS • REASONABLE MAX MUM CAM SURFACE SON. DERMAL CONTACT EXPOSURE: Adulu

Chronc Daily Mali**
(rrv*0-dar)

Chairacato

So* X Conversion > Skin Surface X Adherence X AteorpUon X Eiposuie X Eiposuie X 1 > _ 1 _
Conc*mralton Facto AIM Factor Facto Frequency Duraton Body Weigh! Averaging fima

lJ!fl_._> 793 cm2May X I mefcxnZ X (unrilaw) X •••«f»«*ftf» X 24 yean X 1 I

So4l Conxrttoo SMn Surtaoa AdTwranca Abcoipuon
Conoamrauon factor_____A«*a Factw Facto*

Eiposiwa
Fiaquancy

Eiposur*
Durakon

4 ME*00 IDEM O O t 350 24

70kg

Body
Wotghl

70

8760 days

Averaging
TKTW

Ctvonc Daily Raleranca HQ
kHafca(CDI> Doaa(RID)

8760 S2E07 1 OE 03 5 2E 10

HAZARD INDEX . 5 2E 10

NONCARCMOOENS • REASONABLE MA* MUM CAM SURFACC SOIL DERMAL CONTACT EXPOSURE: Children (Oft years)

Chrone Darty Mahe- Sotf X Conversion > Stun Surtaoa X Adherence X Ataorptton X Eiposure X Eiposuie X 1
Concerwaaon Factor ATM Factor Factor Frequency Durason Body Weigl

1
15kg

Eiposure Body
Duralon __ Wotghl

6 15

Charncab
So*

Concaofcauon

Cadrraum 460E.OO

1kg > iTSOerreAday X I mg«m2 X (uraaen) X •••«•••»••» X 6 years X

Converston Slun Surtaoa Adherence Afeeorpaon Eiposure

1 001 3501 OE 06 ITSOonZMiy

Averaging Time

2190 days"

Averaging
Tune

Ctvonc Dairy Relerenca HO-
IntahalCDI) Dose (RtDI CDlHfD

2100 5 4E-06 1 OE 03 5 4E 09

HAZARD INDEX - 5 4E-09

30YEAR COMBV4EO HAZARD MDEX (ADULT + CHILD) - 5 9E 09
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SURFACE SOU. NHALATON PATHWAY
CHEMSOL. NC SHE FUTURE USE SCENARIO

RISKS TQ RESIDENT S (MSIDE AND OUTSIDE RESIQENCE) IN LOT 1B

CARCINOGENS • REASONABLE MAXMUM CASE SURFACE SOIL MMALATION EXPOSURE: Mull*

Clworac Dariy Iniah*.
(mg/hg^ay)

Sod
Concen

Susp
Sod

Concert
X Resp X Inhalaton X Exposure X Exposure X Exposure X

FracSon Rale True Frequency Duratan

mg/kg X Illllllll X (ur»6e**) X 0 S3 mMw X 24 hnVday X 350 days/yr X 24 years

Cherrecab

AMnn
Diekfrm
fesemc
Cadmum
Ctvwnum VI

So*
Concert

Su«p
So* R**p Mubkan

FIJCIOO __R*|«_
Eiposur* Eiposur* Eiposur*

Tin» _^_ Fr«qu«nc¥ Duration

• Mfffff
Illllll
Mfffff
MfffM
Illllll

3E 02
3E02
3EO2
3E O2
3E02

013
013
013
063
0»3

24
24
24
24
24

350
340
350
350
350

24
24
24
24
24

X

X

Conv X I X 1
Factor Body Wl Avgbtg Time

1 ha X 1 X 1
1000000 mg

Conv
Factor

OE 06
OE 06
OE 06
OE 06
OE 06

70kg

Body
Weigh!

70
70
70
70
70

llllllll

Averaging
Time

25550
25550
2SSSO
25550
25550

Chronic Dairy
hiake(CDI)

55E09
36E 09
4 7E 09
58E 09
20EOB

Slope
Factor (SF)

1 7E»01
1 6EtOI
1 5E+01
«3E»00
42E+01

RISK-
(CDI-SF)

93E 08
S 7E 08
70E 08
37E 08
84E 07

TOTAL RISK IE 06

CARCMOOENS • REASONABLE MAXIMUM CASE SURFACE SOI. MiALATOM EXPOSURE: CMktrw* (04 y«*rt)

Chrorac Darfy bilake

Chemical* _____

AUrin

Arsenic

ChromumVI

* e.a V• 9OH M

Concen

mgy«0

Sot
Concen

Illllll
Illllll
Illllll
Illllll
Illllll

— — -r-

Sot
Concen

Illllllll

Susp
Sot

Concen

1 3E02
1 3E-02
I 3E-02
1 3E02
1 3E02

X Resp )
Fiackon

X (unite**) )

Resp
Fractal

1
1
1
1
1

( Inhalaton )
Rale

( 083 mltw )

Inhalaton
Rate

083
083
083
083
083

( Exposure >
Tine

( 24 hnvday )

Exposure

24
24
24
24
24

( Exposure

( 350 days/yr

Exposure
Frequency

350
350
350
350
350

K Exposure X
Duration

K 6 year* X

Exposure
Duration

6
e
6

e

Conv
Factor

1 kg_ _..
1000000 mg

Conv.
Factor

OE 06
OE06
OE06
OE06
OE06

X 1
BodyW

X 1
15kg

Body
Weigh)

15
IS
15
IS
IS

X 1
1 Avging Tim*

X 1
llllllll

Averaging Chronic Dairy Slope
Time Make<COO Factor ISF)

25550 04E-09 1 7E+01
25550 42E-09 1 6E»01
25550 54E09 1 SE+01
25550 68E09 6 3E+00
25550 23E-M 4 2E»01

TOTAL RISK

30- YEAR COMBINED RISK (ADULT » CHILD)

RISK.
(CDTSF)

1. IE-07
6.7E-08
82E08
4 3E08
98E 07

. 1 3E 06

. 54E 06

Page*



W2M6 TABLE 10

SURFACE SCXL NHALATKX PATHWAY
CHEMSOL. NC SITE FUTURE USE SCENARIO

RXJlS TO RFSinFMTS IMSIOE ANDOLTTSlOE RESIDENCE! IN LOT IB

NONCARCINOGENS •

Clvonc Daily buafce«
(mg/hgday)

Cnemcats

Manganese
Mercury

REASONABLE

Sot X
Concen

mg/hg X

Sod
Concen

lima

MAXIMUM

Sod
Concen

IMffffff

Susp
Sod

Conceit

1 3E 02
1 3E 02

CASE SURFACE SON.

X Resp X mtiakilon X

X (unites*)

1
1

X083 ml/hi X

Mtatobon

063
083

MHALATION

Exposure X

24hr»/day X

Exposure

24
24

EXPOSURE

Exposure X
Frequency

3SOday»/yr X

Exposure

350
350

• Adults

Exposure X
Durabon

24 years X

Exposure
Durabon

24
24

Conv X
Factor

1 kg X
1000000 mg

Conv
Factor

1 OE 06
1 OE 06

t
Body WI

1
70kg

Body
Weigh!

70
70

X 1
Avg ing Time

X 1
8760 days

Averaging
Tine

8760
8760

Chronic Daily
Intake (GDI)

3 7E 06
t 3E 08

Reference
Dose (RID)

1 4E05
86E-05

HAZARD IMDEX .

NONCARCINOGENS •

Chronic Dady Intake,
(mg/kg-dey)

Manganese
Mercury

REASONABLE

Sod X
Concen

Sod
Concen.

••••If*
• Mfffff

MAXIMUM

Sod
Concen

IlitUill

Susp.
Sod

Concen

1 3E 02
1 3E02

CASE SURFACE SON,

X Resp
Fraction

X (unless)

Resp
Fracbon

075
075

X tahabton X
Rale

X083 rriMw X

Inhabton
Rale

083
063

INHALATION

Exposure X
Tme

24hrs/day X

Exposure
Tme

24
24

EXPOSURE

Exposure X
Frequency

3SOdays/yr X

Exposure

350
350

• Children

Exposure X
Durabon

8 years X

Exposure
Durabon

6

(0* y~r.)

Conv X
Factor

1 kg X
1000000 mg

Conv
Factor

1 OE 06
1 OE 06

1
Body Wi

1
15kg

Body
Weigh!

IS
IS

X _ 1 ___
Avgng Time

X 1
2100 days

Averaging
Time

2100
2100

Chronic Daly
lnlak«(CDI)

1 3E05
45E08

Reference
Dose(RIO>

1 4E 05
86E05

HO.
CDCRID

26E 01
1 SE 04

26E 01

HO'
CDYRID

0 IE 01
52E04

HAZARD MDEX . 0 IE 01

30-YEAR COMBINED HAZARD WDEX (ADULT* CHILD) . 1 2E»00

3.
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SSINSWXIS
TABLE ti

SURFACE SGML INGESTION PATHWAY
CHEMSOL. INC SITE FUTURE-USE SCENARIO

RISKS TO SITE WORKERS/EMPLOYEES IN LOT 1A AND LOT IB (SITE WIDE!

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adtilto

Chronic Daily Intaka-
(mg*g-day)

SIM! X Ingatbon X ConvetMon X Fracbon X
Concentration Rate Factor Ingetiad

1 tExposure X Eiposure X________ _________
Frequency Dureson Body Waight Averaging Tima

Chemicals

Akfcm
Dialdnn
Arodor 1248
Arock* 1254
Arodof 1260
Arsenic

mglig X

Sot
Concankaten

38OEO1
160E-01
992E*00
67BE«OO
133E+O1
337E»OO

MmpUay

Ingaskon
Rate

60
SO
60
60
50
SO

X 1 kg X 1 X 250 days/yaw
1000000 mg (unrtais)

Convar»on Fraction Exposuia
Fackx Ingaslad Fraquancy

10CO6
IDE -06
10E-M
10E-06
10E-06
10E -06

250
250
250
250
250
250

X 25yaars X

Expoiura
Durakon

25
25
25
25
25
25

1 X 1
70kg

Body
Watghl

70
70
70
70
70
70

25550 days

Averaging
Tima

25550
25550
25550
25550
25550
25550

Chronic OaJy
Intaha (GDI)

66E-08
28E-OB
17E-08
10E-06
23E-06
58E-07

Stop*
Factor (SF)

1 7E»01
16E+OI
77E»00
7.7E+00
77E*00
1.75E+00

RISK-
(CDI'SF)

1 1E46
45E07
13E05
78E-06
18EOS
tOE-06

TOTAL RISK- 42E-05

Pagal



iM6 TABLE II
ssittswxis

SURFACE SOU. INGEST ION PATHWAY
CHEMSOt. INC SITE FUTURE USE SCENARIO

RISKS TO SITE WQRKEBS/EUPIOYEES IN LOT IAAND LOT IB fSITE WIDE)

NONCARCINOGENS - REASONABLE UAXIUUM CASE SURFACE SOIL INGEST1ON EXPOSURE: AdulU

Chrome Dairy Intake- Sod X
(mg/kg-day)

Chemicals

AJdnn
OMdnn
Antimony
Arsenic
Cadmium
Chromium VI
Manganese
Mercury
TheJfcum
Varwdum

Concentration

mg/kg X

Sod
Concentration

3BOE41
16OE-01
7S2E*00
337E+00
232E*00
tOlEtOI
997E»02
160E+00
390E-01
S06E+O1

lng*«kon
FUl*

BOmgAitey

lng**kon
FUl»

60
60
60
SO
60
60
60
60
60
60

X Conv»(»on X Fraction X Exposure X Exposure X
Factor lng**Md Frequency Duraton

X 1 kg X 1 X 250 days^Mf X 25 yaais X
1000000 mg (uratou)

Conv«r«on Fraction Exposure
Factor kngatlad Fraquancy

10E -06
IDE 46
IOE-08
10E-08
IOE-08
IDE -08
10E48
IDE -08
IDE 46
10E-06

250
250
250
250
260
250
260
250
250
250

Exposure
Durakon

25
25
25
25
25
25
25
25
25
25

1 X 1
Body Weight Avamgmg Tima

1 X 1
70kg

Body
Waighl

70
70
70
70
70
70
70
70
70
70

9 125 days

Averaging
Time

9125
9125
9125
9125
9125
9125
9125
9125
9125
9125

Chronic Daily
Intake (GDI)

19E07
78E-O8
37E-08
16E-06
1 IE-06
49E-06
49E-04
78E-07
19E-07
2.0E-05

Reference
Dosa (RID)

30E-05
5.0E05
40E44
30E-CM
10E-03
50E-03
50E03
30E-O4
80E-05
7.0E-03

HO-
CDI/RID

62E43
16E43
92E43
65E43
1 IE-03
99E-04
9 BE 42
26EO3
24E43
42E43

HAZARD INDEX - 1 3E-01

P«Q« 2



TABLE 12
as DC sw jus

SURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. WC SITE FUTURE USE SCENAftO

RISKS TP^TF *n^fR<Lf m^QYf-y SIN tot IAANQIQT iB(SnE WIPE)

CARCINOGENS • REASONABLE MAXIMUM CAM ftURTACf SO*. OCRMAL CONTACT fXPOSURf: AAilla

Crvonc Da4y Inttlw- So* X Convwuon > SlunSvrtaea X Adh«i*nca X Abwnpion X Eipotui* X Eiposun X 1 * __ 1 _
Cono«(«aMn Facto* ATM Face* Facto F(*qu*ncy Our • lion Body Wwghl Avwaging Tim*

l»fl __ > 1*30c«ttAd*» X I mpicntf X (wn»M«) X f f fff f M»f f • X 25 yean X ___ I X_ __ 1 ___
70kg 2SS50 days

So4 CoiwafBton 8km Swlac* Adh«r»nca AbtoipiKtn Eipoauca Eiposura Body Averaging Chronic Oaly Slop* RISK -
Chxreato _ Concanliaaon FaO» _______ A*M_. Facias _ Facto Fraquancy DmaUon Watflhl _____ TVng ____ Irtato(CDf) Facto (SF) (pDI'SF)

Arodor I24« 9 WE. 00 I OE 06 1930 I 006 250 25 70 25550 4 OE 06 7 7E+00 3 IE 05
Aioctor 1254 5 79E.OO I OE 06 1930 I 006 250 25 70 25550 2 3E 06 7 7E.OO | 8E 05
Aioctor 1260 I UE«OI IDEM ItM I 006 250 25 70 25550 5 4E 06 7 7E»00 4 IE 05

TOTAL RISK, fl OE 05

Pagel



uew TABLE 12
SSOCSWJUS

SURFACE SOU DERMAL CONTACT PATHWAY
CHEMSOL. WC SHE FUTURE USE SCENARIO

RISKS TO SITE WOHKf RSyFMPtQYFFS IN LOT IAANQLQT IB (SITE WIDE)

NONCAftdNOOENS • REASONABLE MAXIMUM CASE SURFACE SOL OCRMAL CONTACT EXPOSURE: Adults

Da*? Intake* Sot X Convetftton > Skin Surface X A«ter*nce X Abeotplion X Eipotur* X Eipotur* X _ I _X ___t_
ConoenKaton Facto Area Facto Fee** Frequency Duration Body Weight

Jlfl __ > 1»40cn««ir « ' mo*m2 X (unritow) X M f •»9»»t»lt X ZSyMrt X __ _!_ _ _ X ____ |__
70 kg 0125 days

So4 Conv«raton SUn&otec* Adh*i0nc« Abcotpuon Eipotur* Eipotur* Body Averaging Chronic Daily Ratoranc* HQ-
Coot»nliaaon Facto _____ Ai*a ___ Facto* Facto Fi*qu*ncy Duration Weighl _____ Tim* lrtafc*(CDl) Dt»* (RIO) COVHD

2 32E.OO (OEM IMO 1 001 250 25 70 0125 4 4E 07 1 OE 03 4 At 10

HAZARD INDEX - 4 4E 10

Page 2



S» NSW JUS

CARCINOGENS

IABLE 13

SURFACE SO* INHALATION PATHWAY
CHEMSOL. HC SITE FUTURE USE SCENARIO

. _ __ -^ ,.._,. .™-rur™i-H-lTg.Ea M Lll 1 I A

REASONABLE MAXIMUM CASE SURFACE SOL INHALATION EXPOSURE: AdolU

Chfonc Oariy fruafc*.
Conc*n

Sutp
Sot

Conccn X RMp X Mialafeon X Eiposura X Eipotiw* X Enposui* X
Fraclon R»» Tun* Fi*qu*ncy Dutcuoo Conw

m»»g X lltllllll

X 1 X__ 1 _
Body Wi Avging fima.

Akkm
OwMm

Catinum
CftfomunVI

So4
Concan

3 ME 01
1 ME 01
•mill
••••in
•••••••

Susp
Sari

Concan

1 3E 02
1 3E02
1 3E42
1 3E02
1 3E 02

RMP
FnOon

1
1
1
1
1

« u B j mi/M n

Wtalaatin
«•»»

083
083
083
083
083

. onn/day

Eipotuia
Tuna

8
a
a
a
a

X 250day»/yi

Eipotura
Fraouancy

250
250
250
250
250

X 2Syaara

Eiposuia
Ouraiion

25
25
25
25
25

* .—!»« __ X i x __ j_
1000000 mg 70 Kg 25550 day*

Conv Body Averaging
Factor U/A^KI T.

1 OE 06
1 OE 06
1 OE 06
1 OE06
1 OE 06

70
70
70
70
70

i»i»

25550
25550
25550
25550
25550

Chronic Daily
_Jnte*«jCD!L

1 IE 10
4 BE 11
1 OE 0»
70E 10
30E09

Slop*
FactoHSf)

1 7Et01
1 8E.OI
1 5E«01
63E.OO
42E.OI

RISK.
_JCDTSFJ

1 9E 09
7 7E 10
1 5E 08
44E 09
t 3E 07

TOTAL RISK . I 5E 07

Pagel



13

SURFACE SOt, INHALATION PATHWAV
CHEMSOL. WC SITE FUTURE USE SCENARIO

RISKS TO SITE WORKEPS/FUPtOVfES MLQT I A AND LOT IB (SITE WIDE)

NONCAACMOOENS • REASONABLE MAXMUM CASE SURFACE SOIL INHALATION EXPOSURE: Adults

Sutp
Chrone 0*«y InM*- Sod X 9o» X RMf X KiriMon X Eifxwtw* X Eiposurs X Eiposurs X Con*
(me*g-d«y) Cooe»n ConcM Fracftw R«» Turn F(»qu«oqr OwMnn Factor Body Wl Avgmg Tim*

X MMMflM X (iMMM*) X 0 S3 m3*< X • hrmKky X 250 ctoy^yi X 25 yMim X J kg _ X_ IX 1
1000000 mg 70 kg 9125 (toys

Sutp
Sot Son R«sp InhslMon Eiposui* Eiposurs Exposuis Con* Body Averaging Chranc Daily R«toi*nc« HO-

_________Cooc»n Coocao Fractoo Rals_____Tros Frsquancy DuKteon Factor Wxghl Tim* Irtato(CDI) POM (RIO) CD f̂llD

M«tgan«M Ittlttt 1 3E 02 1 083 • 250 25 1 OE 00 70 9125 8 4E 07 1 4E 05 60E02
MMMf 1 3E48 1 063 6 250 25 1 OE 06 70 9125 1 4E 09 8 6E OS 1 «E 05

HAZARD INDEX . OOE02

Page?



I/KV06

S3
TABLE 14

SURFACE SGML INGESTION PATHWAY
CHEMSOL. INC SITE • FUTURE USE SCENARIO

RJSKS TO CONSTRUCTION WORKERS IN LOT 1A AND LOT IB (SITE WIDE!

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE. Adulu

Chrome Duly Intake-
(mg/kg-day)

Chemicals

Aldhn
Dwldnn
Aiodor 1248
Arodort254
Aroctor 1260
Araenfc

Soil X
Concentration

mg/kg X

SoU
Concentration

360E41
160E41
902E*OO
S7BE*00
t33E»01
337E*00

Ingestion
Flat*

480mgAfcy

Ingasfton
Rale

480
480
480
480
480
480

X Conversion X
Factor

X 1kg X
1000000 mg

Conversion
Factor

IOE<W
10E06
tOE-06
IOE-06
tOE-M
IOE06

Fraction X Exposure X Exposure X 1 X 1
Ingested Frequency Durakon Body Weight Averaging Time

1 X 65 days/year X 1 year X 1 X 1
(uraltoss)

Fraction
Ingested

1
1
1
1
1
t

70kg

Exposure Exposure Body
Frequency Duration Weight

65
65
65
65
65
65

70
70
70
70
70
70

25550 days

Averaging
Time

25550
25550
25550
25550
25550
25560

Chronic Datfy
Intake (COI)

66E09
2 BE 09
1 7E-07
IDE 07
23E07
5.9E-08

Slope
Factor (SF)

1.7E+OI
!6E*Ot
7.7E+00
77E+00
7.7E*00
I.75E«00

RISK.
(CDI'SF)

1. IE-07
45E08
13E06
78E07
1 BE OS
I.OE07

TOTAL RISK- 4 2E 06

Pagel
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SS HCW XIS

TABLE M

SURFACE SOIL INGESTtON PATHWAY
CMEMSOL. INC SITE FUTURE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS IN LOT IA AND LOT IB tSITE WIDE>

NONCARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL MGESTION EXPOSURE: Adults

Subchrora O«ty Intake-
(mg/kg-day)

Sol X
Concentration

Ingettion
Rale

Conversion
Factor

Fraction
Ingested

Exposure
Frequency

X Exposure
Duration

1
Body Weight Averaging Turn

Chemicals

AJdnn
Dwldnn
Anamony
Araank
Chromium VI
Manganese

ThaJaum
Vanacaum

mg/kg X

Sorf
Concentration

360E4I
160E4I
752E*00
337EtOO
IOtE*Ot
997Et02
I60£t00
390E-01
5.96E+OI

440mgMay

Ingeslun
Rate

480
480
480
480
480
480
480
480
480

X 1 dp X 1 X 65 days/year X 1 year X 1
1000000 mg (uratfess) 70 kg

Conversion Fraction Exposure Exposure Body
Factor Ingested Frequency Duration Weight

10E46
10E46
IDE 06
IOE-06
tOE-06
IOE-06
IOE-06
IOE-06
IOE-06

65
65
65
65
65
65
65
65
65

70
70
70
70
70
70
70
70
70

X 1
365 days

Averaging
Time

365
365
365
365
365
365
365
365
365

Subchronic Daily
Inlaka (SDI)

46E07
2.0E47
9.2E-06
4IE06
1.2E-OS
I2E03
20E46
48E-07
7.3E-OS

Fielerence
Dose (RID)

30E-05
SOE-OS
40E-04
30E-04
2.0E-02
50E03
3.0E-04
80E-04
7.0EO3

HO-
SOVFUO

ISE02
39E03
23E02
14E-02
62E04
24E01
65E03
60EO4
IDE -02

HAZARD INDEX - 32EOI

3.
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I/1M6
SS-DC CWIIS

CARCINOGENS

TABLE IS

SURFACE SON. OCRMAl CONTACT PATHWAY
CHEMSOi. MC SITE FUTURE USE SCENAMO

TO f-T/lST RUCTION MORKFRS *t | QT 1^ AND IQJ IB {SITE Wlf>f |

REASONABLE MAX MUM CAM SUfVACC SON. OfftMAl CONTACT EXPOSURE: Adulu

Chrerac Datfy InftU*.
(mgftg-day)

So« X Conv*nlon > Slun SMh
Cono*n*Mon Facto A/M

X AtfMtanc* X Abwxpbon X Eipotur* X Eiposui* X I X __ I ___
FK«M F*doi FI*<|«MOCV Ouralton Body Wwghl Avvra^ng Tim*

X J kfl __ > 1WO om2M«y X t
•••ffMM

X ( ) X 65 X 1 I 1
70kg

AfOdM 1248
AfodM 1254
AfocfcM 1260

Sot
Conotnkabon

• B2E.OO
S 78E.OO
1 33E.OI

Con»«frto»i
FactM

IDE 06
IDE 06
IDEM

SUnSurtaM Adh*r«nc« Absoipbon Eipotur*
ATM Ftcvt FacUf Fr*qu«ncy

1810 1
1930 1
1930 1

006
006
006

65
65
65

Eiposut* Body
Dotation Wvighi

1 70
1 70
1 70

Averaging
Tiro

25550
25550
25550

Chronic Darty
Mate (GDI)

4 2E 08
2 4E 08
56E 08

Slop*
Factor (SF)

77E + 00
77E»00
77E>00

RISK.
(CDI'Sn

3 2E 07
1 9E 07
43E 07

TOTAL RISK - 9 4E 07

Pan* 1



f
VIM* TABLE 15
SS-OCCWM.S

SURFACE SOIL OCRMAi CONTACT PATHWAY
CHEMSOl. WC SHE FUTURE USE SCENARIO

RISKS TQ CONSTRUCTION <*QBK£flS IN LOT IA AND LOT IB <S4TE WIDE)

NONCAflCINOGENS • REASONABLE MAX MUM CASK SURfACt SOU MftUAL COMTACT EXPOSURE: Adulu

Sutochrorac Daty Inlak*. Sol X Comwrwon > SMnSurlac* X A<tM)«nc« X AbMxpUon X EIDOMJI* X Eiposur* X 1 X 1____
Concantalion Facto* Ar»« Factor F«ctot Frvquancy Du<abon Body W«tghl Avvta^ng Tim*

X__ I m__ > 1*30 onZMoy X 1 meAcm2 X (uralMt) X 65 •vwiH/y X 1 y«v X__ 1 __ X
•ffffMMM 70 kg 365 day*

Sot Com*r*ton SMn Suitac* AotMt*nc« Abtoipuon Eipocur* Eiposur* Body Averaging Subchronic Datfy R«tor«nc« HQ.
CorctnUHton Factot_____A^« _ _ _£aejo«_ Faaoi Fraquancy Dwatton W«ighl Thm____Irtato(SDQ Doa»(RID) SCH/RP

N«twr PCBa no» cadmum oinwMly haw* mabJarurt aubcftonc lowaty «ahi*t No olw* Mhjcud ctMtncaai ol po4»r«al conoam haw* MUMntod dwmal atwMpton lacton

Page 2



I/KM6
SSttOMXLS

TABLE 16

SURFACE SOL INHALATION PATHWAY
CHEMSOL. NC SITE FUTURE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS M LOT 1A AND LOT IB (SITE WIDE)

CAflCMOOENS • REASONABLE MAXIMUM CASE SURFACE SON. MHALATON EXPOSURE: AduMt

Chrome Daly IntaHa-
(mg/kg-day)

Susp
So« X Sol X R«*p X Inhahlon X Eipoaura X Eipowira X Ejpo*ura X Conv

Concwv Conoan Fracton Rala Tnw Fi*qu«nqr OutaHon Factor
1 1

X 0 026 n^Atd X (unMMS) X 0 S3 mMw X a hraAtay X 65 (toyi/yr X 1 yMt X

Body Wi Avging Tim*

__1 kg_ X __1 X ___1___
1000000 mg 70 kg 2SS50 days

Cftatncata

Akkm
DwMn
A/MOlC

Cadnwm
Cltrormim VI

Sort
Coocan

360E01
1 60E 01
ttliltt
ftltftt
f f f f f f f

Susp
Sol R»

Conc*n Frai

26E 02
26E02
26E 02
26E 02
26E 02

ap Inhalakon
:ton Rat*

06)
063
063
063
063

Eipowia
_!§!»_

t
a
a
a
a

Eiposur*
Fraquancy

Eiposui*
Dm alien

Conv
Factor

Body
Waighl

Averaging
Tim*

Cttronic Daily
hiaha(CDl)

Slop* RISK.
Factor (SF) (CDfSF)

65
65
65
65
65

1 OE 06
1 OE 06
1 OE 06
1 OE 06
1 OE 06

70
70
70
70
70

25550
25550
25550
25550
25550

24E 12
10E 12
2 IE-11
1 5E 11
63E 11

1 7E+01
1 6E»01
1 5E*01
63E»00
42E«01

4 IE 11
1 6E It
32E 10
02E 11
2 7E 09

TOTAL RISK 3 IE 09



vow TABLE IB
SS HB* AS

SURFACE SON. INHALATION PATHWAY
CHEMSOt. NC SITE FUTURE USE SCENARIO

flLTKS TO CONSTRUCTION WORKERS H LOT, 1* AND LOT IU (SITE WIDE)

NONCARONOOEMS - REASONABLE MAXIMUM CASE SURFACE SOC MHALATION EXPOSURE: AdulU

Sutp
Subctvonc Doty Intoto- Sol X So* X R*tp X Mutoton X Eipo«wt X Eipowi* X £«po*ur« X Conv XI X 1

Conc«n COAOM Ftacton RM» Tn« Fr*qu*ncr Owabon FacKw Body Wl Avging Tnw

X 002« n̂ nO X (urttoM) X 0«3 nOfw X thrMtey X WdayVyt X 1 y*» X i [kg _ X _ 1 X 1
1000000 mg 70kg 365 day*

Sutp
Sari So* RMp MuUkan Eiposui* E>po«u(« Eipotuo Conv Body Av«r«ging Subctworac Daily R«l»tenc« HQ-

_________ Coocan ____ C<xx»n Frarton __ Rait _____ Tim» Ft»qu*ncY Dunlion _ Factor Weighl Tirm ___ Inlak* (SOI) Dos« (RIO) SDtfilD

Chro<m*nV) flHMf 2 6E 02 1 0*3 S 05 t 1 OE 00 70 365 4 4E-09 1 IE 06 4 OE 03
Mwctry tttttft 26E02 1 083 • 65 1 t OE 06 70 365 7 OE 10 8 6E-05 6 2E 06

HAZARD INDEX 4 OE 03

PaoeZ



v»t. TABLE u
so IN cw xis

SUBSURFACE SOU INGEST ION PATHWAY
CMEMSOt. INC SITE • FUTURE-USE SCENARIO

RISK? TO CONSTRUCTION WORKERS INI OT IA AND LOT IB (SITE WIDE>

CARCINOGENS • REASONABLE MAXIMUM CASE SUBSURFACE SOIL INQESTION EXPOSURE: Adulla

Chrorac Darty Intak*-
(mg/kg-day)

S o t X Ingasbon X Convarstan X Fraction X Exposure X Eiposua X I X I
Conoankakon Rate Facto* Ingaslad Fraquancy Ourakon Body Waigtil Avaraging Tuna

Chamcab

mgfkg X

Sol
Canaan* aton

480 mo/day X 1 kg X 1 X 65 day«/yaa*

Ingaskon
Rate

1000000 mg

Convanfcm
Facto*

(unritass)

Fraction
Ingaslad

Exposura
Fraquancy

X 1 ya.v X

Exposure
Ourakon

1 X I
70kg

Body
Waigtil

25550 day*

Avaraging
Tima

Chronic Daily
lnt*a (COO

Stopa
Factor (SF) (CDI'SF)

l.1.2.2TamcNofoaVwna 300E-02 4M 10E-06
AJdnn 3 ODE-03 460 IOC-06
Otafctn 600E-03 4M 1064J6
Toapnana 230E-01 4M I
Aiocax 1248 1 40E-OI 4«X> 1
Arodor 12S4 I 20E-OI 4M 1
Arodof12«0 600E-02 4M I OE-Ofl
Aiaanfc 1396*00 4«0 10£4M
BatyOum 14SE»00 4«0 I OC-06

ftS
AS
as
es
65
65
65
65
65

70
70
70
70
70
70
70
70
70

25550
2S550
25550
25550
25550
25550
25550
25550
25550

52E-IO
52E II
tOE-IO
40E-09
24E-09
2 IE-09
I4E-09
24E-08
2SE-06

20E-OI
1 7EtOI i
I.SEtOI 1
1 lEtOO 4
77E»00
77E»00
7 7E«00
1 75E»00
43E«00

OE 10
I9E 10
7E^)9

HE-09
9E-OB
0E-06
1E09
2E-08
IE^)7

TOTAL RISK . 2 OE47
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<CIS

SUOSURFACE SOU INGEST (ON PATHWAY
CHtMSCX.INC SITE FUTURE USE SCENARIO

BIS&LLQ CONSTRUCTION WQHKERS IN LOT IA AND LOT IB (SITf VyiPf I
CC «<!•••••"• - -- -

__——————..w..nm»viJi3lNLQr IAAND1

NONCARCINOOENS • REASONABLE MAXIMUM CASE SUBSURFACE SOIL INCESnON EXPOSURE: AdulU
Subchronc DMv InUk*. «~« - ^

37649
73649
48646
17646
22644
16646
67646
1 IE-03
50647
27647
39645

30645
50645
40644
30644
7064?
50E43
20642
50643
30644
60644
70643

I2E44
I6E44
12642
57643
3IE43
36E44
34644
2 IE-01
I7E43
34E44
56643

HA2AHDIN06X. 24E4I

P«0«2



VM6 TABU 18
900CCWJUS

SUBSURFACE SO* DERMAL CONTACT PATHWAY
CMCMSO..MC SITE Fl/TUAE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS M LOT 1A AND LOT IflStTEWIDEj

CARCINOGENS • REASONABLE MAXIMUM CAM SUBSUMFACC SO*. DERMAL CONTACT EXPOSURE: AdUtt

Ctvorac Da«y Inttfc*. Sol X ConvarMon > SJun Surlaca X Adhatanea X At*o«pliofl X Eipo*ui« X £«po»ut« X 1 > 1
(mQ/Vg-ctay) C«no*Alr«kon Factor Af«a Faoot Facia Fi*qu*ocy Outiton Body W«gtil Avxagng Tim*

mg f̂l X _ ! » « _ > 1MO em2Atoy X 1 nv«ni2 X (wtMtou) X 65 •vMMwy X 1 yw X__ 1 __>_ 1 ___
Hititlli 70 kg 25550 day*

Sod ConvaralM 8Mn Sudan Adhatano* Abaotpiion Eipotuia Eiposuia Body Avaiaglng Chronic Da*/ Slop* RISK-
Charracal* ____ Concsnuaoo Facto_____A«ga _ _ Factw _ Facto _ Fiaqua«Ky Duraton Waighl ____TVna____Intafca (CCX1 Facto (SF) (COTSF)

Aioctof 1248 I 40E 01 1 OC4M 1*30 1 000 65 1 70 25550 5 BE 10 7 7E*00 4 5E 09
ArodM 1254 1 20E 01 I OC-04 1»» I 0 0« 85 1 70 25550 5 IE 10 776*00 3 BE 09
Arockx 12M • OOE 02 1 OEO6 It30 1 0 M 05 1 70 2SSSO 3 4E 10 7 7EtOO 2 6E 09

TOTAL RISK - 1 IE 08

Page I



TABLt .•
SO OC CM HI 1

SUBSURFACE SO*. DERMAL CONTACT PATHWAY
CHEUSOL. WC SHE FUTURE USE SCENARIO

RISKS TQ CONSTRUCTION WORKERS M LOT 1A AND LOT IB STTE WlDF)

NOMCAftONOaCMS • REAMMABLf MAXIMUM CAM SUBSURFACE KML DERMAL CONTACT EXPOSURE: Adutu

Subchforec DaJy Inialia Serf X Convaraton > SMn Surtaca X Adhatanca X AbKMpiion X Eipoaura XE«po»ui»X ^ __ ___
C«nc*nlrailo(i Facto ATM Factor Factor Fraquancy Duiakon Body W*ghl Avaraging Tim*

> 1930 crrCAlay X 1 mgxcntf X (umftaM) X 65 avwrilt̂ r X 1 y*ar X __ 1
tittlttli 70 kg 365 days

Sot Convaraten Shin Surtaca Adrtaranca AbcorplnA Eipoaura Eiposura Body Avaraging SubcNonic Dairy Fialaranca HO-
^_____CtfKaofcabon Factor_____Ara«_____Factor____Factor Ffaquancy Dutaton Waighl_____Tmna____Inlafca (SOI) Ppaa (RID) SDVFKD

PCfia do nol cvranly hava aalabtatad nonc«c*toganfc toikHy vakiaa No oliar MfcKtod ctiarracato ol potanttBl conoam hava asiabtarwd darmal absoipton lacton
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TABLE ..
SO WCW XIS

SUBSURFACE SO*. N HAL AT ON PATHWAY
CHEMSOL. NC SITE FUTURE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS IN LOT IA AND LOT 1B(SITE lAflDfJ

CARCINOGENS • REASONABLE MAXIMUM CASE SUBSURFACE SOIL MHALATON EXPOSURE: Adult*

Ctvonc Darfy kiuto-
(mg/lv/t)ay)

Sutp
Soil X So* X R*«p X Miataaon X Eipotwa X Eipotuta X Eipocura X Cony

Concan Concan Fraction Ratt Tnw Fraojuancy Duraton Factor
1

Body Wt Avging Tim*

Cttuncatt

mo/kg X MMffMff

Sutp
Soil So*

COOCM Concwt

X (uniaill) X 0 A3 mMv X a Iviftfey X 65 cUyVy» X 1 yaw )

Raap InhaUkon Eiposiu* Eipotui* Eiposuia
Proton R»» T«n» Fraouancy ftwaaon

( 1 kg X 1 X 1
1000000 mg

Conv
Factor

70kg

Body
Waiphl

2S550days

Avar aging
Tkna

Chronic Oaly Slop*
mu**(CCH) factor (SF|

RISK.
iCOCSF)

AMm
OiaMnn
Toiapltana
Af»arMc
Baryttufn
CtrariumVl

300E03
60OE 03
230C 01
1 39E«00
1 45E»00
551E.OO

26E42
26E02
26E 02
2»E 02
28E02
26E02

083
0 13
083
083
083
083

85
65
65
65
65
65

1 OE 06
1 OE 06
1 OE 06
1 OE 06
I OE 06
1 OE 06

70
70
70
70
70
70

25550
25550
2SSSO
25550
25550
25550

1 0E 14
38E 14
1 4E 12
B7E-12
9 IE 12
35E 11

1 7E+01
1 6EtOt
1 IE+00
I SEtOI
84E.OO
42Et01

32E 13
60E 13
1 6E 12
1 3E 10
76E 11
1 5E 09

TOTAL RISK - 1 7E 09

Pagel



I/MM6 TABLE 19
SOMCWXlS

SUBSURFACE SOL IMHALATION PATHWAY
CHEMSOL. MC SITE FUTURE USE SCENARIO

MSKS TO CONSTRUCTION WORKERS IN LOT 1A AND LOT IB (SHE WIDfl

MONCARCMOGEMS • REASONABLE MAXMLMI CASE SUBSURFACE SON. MHALATOM EXPOSURE: Adult*

Sutp
Subcfwonic Dairy kilaha- Sod X Sol X Ra*p X kihalaaon X Eipocura X Eipotuia X Eiposura X Conv X 1 X __1_. ._

Concan Concan Fraction Rat* Tma Fiaquancy Durakon Factor Body Wl Avgmg Tima

X ttlllillt X (unMaaa) X 0 83 ma/to X 8 hrtAtay X BSdavky X 1 yaar X 1 kg X _ J
1000000 mg 70 kg 365 day*

Su*p
Sorf Sol Ra*p kthaiakon Eipocma Eipotui* Eiposura Conv Body Averaging Subchronic DaMy Ratoranca HQ-

Charredt ________Concan Coocafl Fractton Rata . Ijmj__ Fraquancv Ourakon _ Factor Waighl T»na >nta)>a(SOn Qosa(RID> SDWID

Banum 1 77E.02 28E-02 1 083 I 64 1 1 OE 08 70 365 7 BE 08 t 4E 03 5 6E OS
ChromumVI 551E»00 2BEO2 1 0 83 8 BS 1 1 OE OB 70 3B5 2 4E 09 1 IE 08 2 2E 03
Marcuy 4 IDE 01 26E-02 t 083 8 65 1 1 OE 08 70 385 1 BE 10 6 BE 05 2 IE 08

HAZARD NOEX - 2 3E 03

Pace 2



i/w . lAifc.t.20
SOIMCWVOC KIS

SUBSURFACE SOU. INHALATION OF VOCS PATHWAY
CHEMSCX. INC SITE • FUTURE USE SCENARIO

HISKS IQ CONSTRUCT (ON WORKERS IN LOT lAANPLQI 1BISITE. WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INHALATION OF VOCS EXPOSURE: Adulu

Sod to-A*
Crvonic OaHy InUItt* Sot X VoUMtiabon X Inhalation X Exposm* X Enposu* X E«post«« X IX

Cancan. Facto* R*lt> Tin* Fi«qu*ncy Dixatton Body Wl Avgmg Tmw

X _____ I ____ X 083irvWw X BhrVday X SSdayyyr X I year X IX 1
24S4 kg 70 kg 2SSSO days

So4 VotattMfeon Inhatalion E*posu«» Ejiposur* Ejposufa Body Aval aging Chrome Darfy Slope RISK -
Charr»cjta Cono»n Facto _______ R*» ______ Tin* Fr«qu*ncy Dualioo Wetglil Tima ____ lnlah»(CD<) Factor (SF) (CDI'Sf)

l.l.2.2-T*tocNoiM«ww 300E-02 4 IE-04 08J 8 ftS I 70 2S&SO 30E-O9 20E-OI S9E-IO

TOTAL RISK » 5 9E 10



.-*» TAOIE20
SOIHCWVOCJUS

SUitSUMf ACE SOU INK Ai A I ION OF VOCS PA I HW AY
CHt MSOt .INC SHE • FUTURE USE SCENAHIO

NONCARCWOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INHALATION OF VOCS EXPOSURE: Adullt

Sort-to A«
Subdvonc D«ty mud** Sot X VotoM/Akon X WuUbon X Lxposut* X Enposur* X E.posjiiB XIX I
(mgnî toy) ConoMV Fwk» Ftoto T*n« Fc«quancv Duakon Body Wl Avgtng linw

m0kg X _____ I ____ X OBOmttv X BhrVttay X 65days/yr X I year XIX I
24S4 kg 70 kg 365 days

Sol VoUMuikon MuUkon Ejposuia Eiposu* Ejposure Body Avaiagjng SUxrtootc Only Relerenca HQ>
Cr»n»c*b __________ CotK»n _____ F t̂o ______ FUto _____ Tun* fitq/atncy Du»on Waiqhl ____ Tim* ____ fcilafca (Stt) POM (RID) SIM/RID

1 . 1 ,2.2-T*kM**vo«tMn« do** not cuMr*y hm« an MttMatMd subctvorec Inhaialon <»ta««nc» dos*



. .LA l AXIS
TABLE.

SURFACE/SUBSURFACE SOIL INGEST (ON PATHWAY
CHEMSOL.INC SITE PRESENT USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL MGESTION EXPOSURE: Children (1217 yeare)

Chronic Oarfy Malta* Sod X Inoeshan X Convertmt X Fraction X Eipoture X Exposure X tSari X Ingeshan X Convertmt X Fraction X Exposure X Exposure X___1___X____1
Concanttahon Rate Factor Ingested Frequency Duraton Body Weight Averaging Time

Chemicals

B«nzo(e)pyrene
AiDdo* 1248
Aroctof 12S4
Aroctor12«0
Arsenic
B*ryffjum

mgftg X

Serf
Concentration

250E-01
800E02
1SOE-01
1 10E-01
3 10E*OO
183E*OO

tOOmgAlay

hgasnon
Raai

100
100
100
too
100
100

X 1 kg X 1
1000000 mg (ur*

Conversnn Frac
Factor Irge

IOE08
IOEO8
IDE 08
10E08
10E08
10EO8

X 18 days/year
toss)

Jnn Eiposure
sled Frequency

18
18
18
18
18
18

X 6 yeers X

Exposure
Dura Son

6
6
6
8
8
8

1
55kg

Body
Weight

55
55
55
55
55
55

X 1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550

Chronic Dairy
Intake (CDI)

19EO9
4.6E-10
12EO9
85E-10
24E-08
1.4E08

Slope
Factor (SF)

73E+00
77E»00
77E»00
77E*00
1 75E+00
43E»00

RISK.
(CDI'SF)

ME -08
36E-09
89E09
65E09
42E08
60EO8

TOTAL RISK- 1

Pagal



,1 TABLE,
ssse w IPIIXIA ws

SURFACE/SUBSURFACE SOIL INGEST ION PATHWAY
CHEMSOL. INC SITE PRESENT USE SCENARIO

RJSKS TO AREA RESIDENTS/TRESPASSERS EFFLUENT DISCHARGE LINE

NONCARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (12-17 yeara)

Ingesbon X Conversion X Fraction X Exposure X Exposure X 1Chronic Dairy Intake.
(mg/kg4ay)

Soil X
Concent rauon

X Convefnoo X Fraction X Exposure
Factor Ingaslad Frequency

X Exposure X 1 X____1_____
Duraaon Body Weight Averaging Time

Chemicals

Arsenic
Banum
Ben/turn
Manganese
Mercury
Theftum
Vanadum
Zmc

mg/fcg X

Sorf
Concentrator*)

3 10£»OO
2HE.02
18JE»00
1 23E*O3
I59E*00
IME*00
4 I1E»OI
4 lOEtOa

lOOmg/dey

Ingasaon
Rale

too
100
100
100
100
100
100
too

X 1 kg X 1 X 18 days/year X 6 years X 1
1000000 mg (unless) 55 kg

Conversnn Fraction Exposure Exposure Body
Factor Ingested Frequency Duraaon Weigh!

lOEoa
IO€<M
lOEOa
IDE 06
IOE4M
IOEO6
IOE08
IOEOC

ia
ia
ia
ia
ia
ia
18
18

55
55
55
55
55
55
55
55

X 1
2190 days

Averaging
Time

2190
2190
2190
2190
2190
2190
2190
2190

Chronic Dairy
Intake (CDI)

28E47
19E4S
I6E-07
1 1E44
1 4EO7
1SE07
37E06
3.7E-05

Reference
Dose (RID)

30E-04
70EO2
50E43
50E-03
30E-04
80E05
70E03
30EOI

HO-
CDI/RID

93E-04
27E-04
33E05
22E-02
48E-04
19E03
53E04
12E-04

HAZARD INDEX. 26E-02

Paga2
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SSSBOC IPfUIAXlS

(
TABLE it~

SURF ACE/SUBSURF ACE SOH. OERMAl CONTACT PATHWAV
CHEUSOt. INC SfTE PRESENT USE SCENARIO

RISKS TO Afl£A RESIDENTS/TRESPASSERS • EFFLUENT DISCHARGE LINE

CARCINOGENS • REASONABLE MAXIMUM CASE

Chrorvc Da«y Intihe-
(mg*edey)

Chamcata

Aroctor 1248
Aroctor 1254
Aroctor 1260

Soil X
Concenbauon

mg/hg X

Soil
Concanlrauon

600E 02
1 SOE 01
1 IOE 01

Convertnn X
Facer

Ikfl X
»lllfit»»

Conversion
Factor

10EO6
IOE 06
IOEXM

SURFACE SON. OERMAL

Slun Surface
Area

1945cm2Atar

Slun Surf ace
Area

1945
1945
1945

X Adherence
Factor

X 1 mgAuii2

Adherence
Factor

1
1
1

CONTACT EXPOSURE: Children (12-17 yeers)

X Absorpton X
Factor

X (uraBems) X

Ataorpkon
Factor

0 06
006
006

Exposure
Frequency

18 avArtVyear

Exposure
Frequency

18
18
18

X Exposure
Durabon

X 6year»

Exposure
Duraoon

6
6
6

X 1
Body Weight

X t
SSkg

Body
Weight

55
55
55

f 1
Averaging Time)

> 1
25550 day*

Averaging
Time

25550
25550
25550

Chronic Dairy
Intake (CDI)

54E tO
1 3E 09
99E tO

Slope
Factor (SF)

77E«00
7 7EtOO
7 7E»00

RISK-
(CPI'SFI.

4 IE 09
1 OE 08
7 6E 09

TOTAL RISK. 2 2E 08

Pagel



TABLE it

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSCX. INC SHE PRESENT USE SCENARK)

RISKS TO AREA Rf <Jf)f MTyyPFSPA'LSPHS FfT1 UENT DISCHARGE UNE

MONCAflCINOOENS • REASONABLE MAXMUM CASE SURFACE SOU. DERMAL CONTACT EXPOSURE: (CNIdran 12-17 y*«r()

Crvorve Da«y lnMi«« Sal X Conv*r»ton X SWn Surteo* X Adft*«*nca X Abtocplon X Eiposur* X Eipotur* X ( > __ J __ __
ConcMMrtbon Facto AIM FactM Facto* F(*qu*ncy OutUion Body Waî l Avwaging firn*

X __ 1kg __ X IMS cmZAtey X 1 ftv^n? X (uretoM) X IB •vwitt̂ caf X 6y*v« X
OMftMff SS kg 2100 ctay*

Soil ConvwBlon SMn Surlac* Adh*t*nc« Abeoipton Eipo«u<t Eiposur* Body Averaging CtoancDatf R«toranca HQ.
_______Conoao»alion Factx_____A<aa Fagot Faclot Fraoju«ncy__ Dmattoo Waighl_____Tlm«_____InfatolCOl) Poaa(RID) CDI/RIO

PCB« do not cwmnty hav« Mt*fatalwd noncMCttogaric kuUty valu** No otiar **t»ctad chamcali ol potonkal ooooacn hav« Mlabbihvd dwmal »t»o*p»on toclors

Page?
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TABLE 23

SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL. INC SITE FUTURE USE SCENARIO

BISKS TO RESIDENTS EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: AdulU

Chronc Darfy Intake-
(mg/kg-day)

Chemicals

Beruo(a)pyrene
Aroctor 1248
Aroctor 1254
Aroctor 1260
Araerac
BeryttJum

CARCINOGENS •

Concentration

mg/kg X

Sod
Concentration

250E-01
600E42
150E41
1 IDE -01
310EtOO
1.B3E*00

Rale

lOOmg/day

Ingesuon
Rate

100
too
100
100
100
100

Factor

X 1kg X
1000000 mg

Conversion
Factor

OEO6
OE46
OEO6
OE-06
OE-08
OE-06

Inge sled F requency

1 X 350 days/year X
(unties*)

Fraction Exposure
Ingested Frequency

3 SO
350
350
350
350
350

Duration

24 years X

Exposure
Duration

24
24
24
24
24
24

Body Weight

1
70kg

Body
Weight

70
70
70
70
70
70

Averaging Time

X 1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550

Chrome Daily
Intake (CDI)

12E-07
28E-08
70E06
52E08
15E-06
66E-07

Slope
Factor (SF)

73E+00
7.7E»00
77E»00
77E*00
1.75E+00
4.3E+00

TOTAL RISK -

RISK-
(CDI'SF)

86E-07
22E07

40EO7
25E-06
37E-06

83E-06

REASONABLE MAXIMUM CASE SURFACE SOIL INGESTtON EXPOSURE: Children (0-6 yeara)

Chronic Datfy Intake- Soil X
(mg/Vg-day) Concentration

Chemicals

Benzo(a)pyrane
Aroctor 1248
Aroctor I2S4
Aroctor 1260
Antervc
BerytJum

mg/kg X

Soil
Concentration

250E-01
600E-02
1.50E-01
1.10E-01
310E+OO
163E+00

Ingeslion
Rale

2OOmg/day

Ingeslion
Rale

200
200
200
200
200
200

X Conversion X
Factor

X 1kg X
1000000 mg

Conversion
Factor

1 OE-06
1. OE-06
1 OE-06
1 OE-06
1. OE-06
1. OE-06

Fraction X Exposure X
Ingested Frequency

1 X 350 days/year X
(unMess)

Fraction Exposure
Ingested Frequency

350
350
350
350
350
350

Exposure X
Duration

6 years X

Exposure
Duration

6
6
6
6
6
6

1
Body Weight

1
15kg

Body
Weight

15
IS
15
15
IS
15

X 1
Averaging Time

X 1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (COI)

2.7E-07
66E-08
16E-07
12E-07
34E-06
2 OE-06

Slope
Factor (SF)

73EtOO
7.7E*00
7.7E+00
7.7E+00
1.7SE+00
4.3E+00

RISK-
(CDI'SF)

20EO6
51E07

86E-06

TOTAL RISK -

30 YEAR COMBINED RISK (ADULT + CHILD) -

Pagel
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TABLE 23

SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL. INC. SITE - FUTURE USE SCENARIO

RISKS TO RESIDENTS • EFFLUENT DISCHARGE LINE

ONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Chrome Daily Inlake- Soil X Ingeston X Conversion X Fraction X Exposure X Exposure X
(mg/kg-day)

Chemicals

Arsenic
Banum
Baryftum
Manganese
Mercury
Thattum
Vanedwm
Zinc

Concentration

mo/kg X

Soil
Concentration

3 IDE +00
2.I4E+02
183E+00
1.23E+03
1.S9E+00
I.66E+00
4.ME+01
4.10E+02

Rate

100 mg/day

Ingosbon
Rale

too
too
too
100
too
100
too
too

1 X. 1
Factor Ingested Frequency Duration Body Weight Averaging Tim*

X I kg X 1 X 350 days/year X 24 years X t X 1
1000000 mg (unities*)

Conversion Fraction Exposure
Factor Ingested Frequency

IDE 06
10E46
IDE -06
IOE-06
IOE-06
IDE -06
IOE-06
1.0E46

350
350
350
350
350
350
350
350

Exposure
Duration

24
24
24 '
24
24
24
24
24

70kg

BooV
Weight

70
70
70
70
70
70
70
70

8760 days

Averaging
Time

6760
8760
8760
8760
8760
8760
8760
8760

Chronic Dady
Make (GDI)

42E06
29E-04
25E06
17E43
22E-06
23E-06
S6E-05
56E-04

Reference
Dose (RID)

30E-04
70E-02
50E-03
50E-03
30E-04
80EO5
7.0E-03
30E-01

HO.
COI/RID

14E-02
42E-03
50E04
34E01
73EO3
2 BE -02
80E-03
19E-03

HAZARD INDEX. 40EO1

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-6 yean)

Chronic Darfy Intake-
(mg^g l̂ay)

Chemicals

Arsenic
Banum
Beryium
Manganese
Mercury
Thallium
Vanadium
Zinc

Soil X
Concentration

mg/kg X

Soil
Concentration

3
2
1
1
1
1
4
4

10E+00
I4E+02
83E+00
23E+03
59E+00
66E+00
11E+01
10Et02

Ingeslion
Rale

200 mg/day

Ingeslion
Rete

200
200
200
200
200
200
200
200

X Conversion X Fraction X Exposure X Exposure X I X 1
Factor Ingested Frequency Durakon Body Weigh! Averaging Tme

X t kg X 1 X 350 days/year X 6 years X 1 X 1
1000000 mg (unrttess)

Conversion Fraction Exposure
Factor Ingested Frequency

10E-06 350
10EO6
IOE-06
IOE46
IOE-06
IOEO6
IDE 06
10E06

350
350
350
350
350
350
350

Exposure
Durakon

6
6
6
6
6
6
6
6

15kg

Body
W«flN

15
IS
IS
IS
IS
IS
IS
IS

2190 deys

Averaging
Time

2190
2190
2190
2190
2190
2190
2190
2190

Chronic Daily Reference
Inlake (CDl) Dose (RID)

40E4S
27E03
23E05
16E-02
20EOS
2IE05
S3E-04
62E-03

30E-04
70E-02
SOE-03
50E03
30E-04
80E-05
70EO3
30E-01

HAZARD INDEX -

30-YEAR COMBINED HAZARD INDEX (ADULT » CHILD) -

HO-
CDI/RID

1 3EOI
39EO2
4 7E-03
3 tEtOO
6 BE 02
27EOI
75E02
1 7E02

37E.OO

4 lEtOO
Page 2
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TABLE 24

SURFACE/SUBSURFACE SON. DERMAL CONTACT PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO

RISKS TO RESIDENTS - ffft IIPNT FMSCMAIW I IMF

ARCINOCENS •

Chrome Daity Intake
(mgfe^day)

Chemicals

Aroctor 1248
Aroctor 1254
Aroctor 1260

REASONABLE MAXII

*- Soil X
Concenkaiion

mg/kg X.

Soil
Concentration

600E02
1 SOEOt
1 10E01

MUM CASE

Conversion X
Factor

f kq X

Conversion
Factor

10E06
10E06
10E06

SURFACE SOL DERMAL

Skin Surface X Adherence
Area Factor

793 cm2/day X 1 mo/cm2

Shin Surface Adherence
Area Factor

703
793
793

1
1
1

CONTACT EXPOSURE: Adults

X Absorption X Exposure X Exposure
Factor Frequency Duration

X (unites*) X »»99»»f»»t»t X 24 yean

Absorption Exposure Exposure
Factor Frequency Duration

006
006
006

350
350
350

24
24
24

X 1 > 1
Body Weigh!

X t )
70 kg

Body
Weight

70
70
70

Averaging Time

i 1
25550 days

Averaging
Time

25550
25550
25550

Cnranto Daily
(make (COO

1 3E-Oa
34E04
2SE-0*

Slope
Factor (SF)

77E+00
77E*00
77E«00

RISK.
(CDTSF)

1 OE 07
26E 07
1 9E 07

TOTAL RISK. 5 5E 07

^ARCMOOENS • REASONABLE MAXIMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: ChHdr*n (04 years)

Chronic Daily Intake- Soil X Conversion X Skin Surface X Adherence
Concentration Factor ATM Factor

X Absorption X Exposure X Exposure XJ > __ j
Factor Frequency Du'aton Body Weight Averaging Tkne

Aroctor 1248
Aroctor 1254
Aroctor 1260

mg/kg X

Soil
Concenlialion

600E 02
1 50E 01
1 10E 01

! 1 kq X
•••••••••

Conversion
Factor

1 OE 06
IOE06
1 OE 06

1750cm2Alay

Shm Surface
Area

1750
1750
I7SO

X 1 mg/cm2 X (urMtoss) X

Adherence Absorpkon
Fador Factor

1 006
1 006
1 006

•MfMMfftf X 6 yean X

Exposure
Frequency

350
350
350

Eipoeuce
„. Duiatwn

6
6
6

1
'IS kg

Body
Wetgrx

IS
IS
IS

> 1

Averegmg
Tvne

2SSSO
25550
25550

-

Chronic Da*y

3 SE OS

• 3EOC

Slope
Factor (SF)

7 7E.OO
77E.OO
7 7E.OO

TOTAL RISK.

30 YEAR COMBMEO RBK (ADULT « CHILD).

RISK .
fCOI-SF)

2 7E 07
• 6E 07
49E07

1 <E 06

20E06

Page!
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TABLE 24

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. INC. SITE - FUTURE -USE SCENARIO

RISKS TO RESIDENTS • EFFLUENT DISCHARGE LJNE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: AduMa

Crwonc Daty Iniaka- Soil X Convarston X Skm Surlaca X Adharanca X Abaorpkon X Expoaura X Exposura X I X
(rag/kg-day) Conoamralion

mg/kg X

SoH
Concentration

Factor

Ikg X
»»»»»»»»»

Convaraton
Factor

Araa

5065 cmZ/day

SUn Surlaca
Aiaa

Factor

X 1mp/cm2

Adharanca
Factor

Factor

X (uratoM) X

Absorpkon
Factor

Fraquancy

•••••••fffff

Exposura
Fragjuancy

Duration

X 24yaara

Exposura
Duration

Body WaV

X 1
70kg

Body
Waighl

X Avaragmg T«na

X 1
6760 days

Averaging
Tfna

Chronic DaMy
MakalCDI)

Ralaranca
DoaalROt

HO-
CDI/WOChemicala

PCB* do ml currandy hava atlabtehad noncarcmoganic toiletry value* No ottar aatoctad chamicali at potanHil conoarn hava aslabfcshad darmaj abaorpaon lactore.

NONCARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL DERMAL CONTACT EXPOSURE: Children (04 yaar*)

Chronic Da*y Inlaka-
(mp/ko/day)

Chamcafe

Soil X Convarston X Stan Surlaca X Adharanca X Absorption X EMpoaura X Expotura X _ 1 __ X___1_____
Concentration Facto* AIM Factor Factor Fraquancy Duraaon BooV Waip^N Avaragmg "rtnt*

mp/kg

Soil Convattion
ConcankaUon Factor

I kg__ X 1270 cm2/day X 1 mo/cm2 X (unMtoM) X •••••••••••• X Cyaar* X

SlunSurtaca
A/aa

Adhatanca Abxxpkon
Factor Factor

Eipoaura
Fraojuancy

Eipoa«Ma
Pyraaon

I

Botfy

I
2190 otoyt

OmrtcDatfy Rataianc* HO.
poaa(RIDl COVfVD

PCBs do mi curiantty hava a»labt*nad noncarcnoganic toiialy vakwt No otiar avtaclad charroca*) ol pmaraal oonoarnha»< < ataarwdd* aiad
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TABLE 29

SURFACEySUBSURFACE SCNL IMHALAT1ON PATHWAV
CHEMSOL. NC SJTE - FUTURE USE SCENARIO

RISKS TO RESIDENTS (INSIDE AMD OUTSIDE RESIDENCE) • EFFLUENT DISCHARGE UNE

CARCINOGENS - REASONABLE

Chronic Dairy Intake- Sol
<mg*g<*y>

Chemicals

Arsenic
Ben/Hum

Concen.

mg/kg

Sol
Concen.

fMfff*
•••••••

CARCMOGENS - REASONABLE

Chronic Dairy Intake.
(mg/fcg-day)

Chemcals

Arsenic
Beryhum

Sol
Concen.

mg/kg

Sol
Concen

•••mi
•••fffft

MAXIMUM CASE SURFACE SON. MHALATION

Susp.
X Sol X Resp X Inhalation X Exposure

Concen.

X ffffMMt

Susp.
Sol

Concen

1 3E 02
1 3E02

Fracion

X (unless) X

Resp
Fraction

1
1

Rale

0 83 nO/hr X

Inhalakon
Rate

083
083

Time

24 his/day

Exposure
Time

24
24

MAXIMUM CASE SURFACE SOI. INHALATION

Susp.
X Sol

Concen.

X ff«ff**f»

Susp
Sol

Concen

1 3E 02
1.3E-02

X Resp X
Free Son

X (unless) X

Resp
Free ton

1
1

Inhalation X
Rale

083 rrOAu X

Inhalakon
Rale

083
083

Exposure
Tine

24 hrs/day

Enposure
Tine

24
24

EXPOSURE:

X Exposure
Frequency

X 350days/yr

Exposure
Frequency

350
350

EXPOSURE:

X Exposure
Frequency

X SSOdays/yr

Exposure
Frequency

350
350

Adults

X Exposure X
Duration

X 24 yen X

Exposure
Duration

24
24

Children (04

X Exposure X
Duration

X e rears X

Exposure
Duration

8
8

Conv
Factor

1kg
1000000 mg

Conv
Factor

1 OE 08
1 OE48

years)

Conv
Factor

1kg
1000000 mg

Conv
Factor

1 OEO8
1 OE-08

X -1 X 1
BodyWl AvgingTime

X 1 X 1
70 kg f f tit M«

Body Averaging
Weight Tim,

70 25550
70 25550

X 1 X 1
Body Wl Avglng Tine

X 1 X 1
15kg tltllllt

Body Averaging
Welahl Tine

15 25550
15 25550

Chronic Defy Slope
Make iCDO Facto <SF)

3 8E 09 1 5E+01
22E49 84E»00

TOTAL RISK .

Chronic Daty Slope
Make(CDI) Factor (SF)

4 4E 09 1 5E»OI
28E-09 84E.OO

TOTAL RISK -

30- YEAR COMBMED RISK (ADULT tCHLD) •

iN
:._!

RISK. r

(CDI-SF) X
LJ

5 7E 08
1 9E 08

75E08

RISK.
(CDCSF)

88E 08
22E08

88E 08

1 8E 07

Pa
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TABLE 25

SURFACE/SUBSURFACE SO*. INHALATION PATHWAY
CHEMSOL. INC SITE - FUTURE-USE SCENARIO

TO RESIDENTS (INSIDE AND OUTSIDE RESIDENCE! - EFFLUENT DISCHARGE LINE

NONCARCINOGENS •

Chronic Daily kilafce»
(mg/kg-day)

Chemicals

Manganese
Mercury

NONCARCINOGENS •

Chronic Daily lnu*e-
(mg/kg-day)

Chemicals

Manganese
Mercury

REASONABLE

Soil X
Concen.

mg/kg X

Soil
Concen

•••••••

REASONABLE

Soil X
Concen.

mg/kg X

So*
Concen.

•••••••

MAXIMUM

Soil
Concen.'

•••••••••

Susp
Sot

Concen.

t 3E02
13E02

MAXIMUM

Soil
Concen.

Susp
Soil

Concen

1 3E 02
1 3E 02

CASE SURFACE SON.

X Resp
Fraction

X (unless)

Resp.
Fraction

1
1

X Inhalation X
Rale

X 0.83 nVMir X

Inhalakon
Rale

083
083

CASE SURFACE SON.

X Resp
Fraction

X (uniless)

Resp
Frackon

t
1

X Inhalakon X
Rale

X 0 83 nVUtr X

Inhalakon
Rate

083
083

MHALATION

Exposure X
Time

24hra/day X

Exposure
Tine

24
24

INHALATION

Exposure X
Time

24 hrs/day X

Exposure
Tme

24
24

EXPOSURE

Exposure X
Frequency

3SOdays/yr X

Exposure
Frequency

350
350

EXPOSURE

Exposure X
Frequency

3SOday»/yr X

Exposure
Frequency

350
350

• Adults

Exposure X
Duration

24 years X

Exposure

24
24

• Children

Exposure X
Duration

8years X

Exposure
Duration

6
8

Conv X
Factor

1kg X
1000000 mg

Conv.
Factor

1 OE 08
1 OE 08

(04 yeers)

Conv X
Factor

1 kg X
1000000 mj

Conv
Factor

1 OE 08
1 OE 08

1
BodyWl

70kg

Body
Wetanl

70
70

1
BodyWl

1
15kg

Body
WttfU

15
15

X 1
AvgingTIme

X 1
8780 day*

Averaging
Tim

8780
8780

X 1
AvgingTIme

X 1
2190 days

Averaging
Ira
2190
2190

Chronic Daly Relerence HO-
MakelCOA Dose (RID! CDWMD

4 4E-06 1 4E-OS 3 IE 01
80E-09 88E05 8 9E OS

HAZARD NOEX . 3 IE 01

Chronic Daly RekMence HO-
Make ICOQ Dose IRIDI CDYRIO

2 OE OS 1 4E OS t 5E.OO
28E48 88EOS 3 2E 04

HAZARDNOEX - 1 5E.OO

» YEAR COMBINED HAZARD MOEX (ADULT » CHH.D) . 1 8E.OO



TABLE 26
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SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL, INC. SITE • FUTURE-USE SCENARIO

RISKS TO SITE WORKFRS/EUPiQYEES • EFFLUENT DISCHARGE LINE

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adulla

Chronic Daily Irriake-
(mg/kg-day)

Soil X Ingeskon X Conversion X Fraction X Exposure X Exposure X I X I
Concentration Rakt Factor Ingested Frequency Duration Body Weigh! Averaging Time

rogAg X 50mg/day X I kg

Chemicals
Sod

Concentration
Ingeskon

X 1 X 250 days/year X 25 years X
1 000000 mg (unties*)

Conversion Fraction Exposure Exposure
Factor Ingested Frequency Duraeon

I 1
70kg

Body

25550 days

Averaging
Time

Chronic Daty Slope RISK >
lr*aka(CDI) Factor (SF) JCDTSF)

I

Benzo(a)pyrene
Arodor 1248
Arodor 1254
Arodor 1260
Arsenic
Beryllium

250E-OI
600E-02
t.SOE-OI

310E*OO
1.83E+00

50
60
50
50
50
50

IOE-06
IOE-06
IOE-06
IOE-06
10E-08
IOE-06

250
250
250
250
250
250

25
25
25
25
25
25

70
70
70
70
70
70

25550
25550
25550
25550
25550
25550

44E-06
IOE-08
26E-06
I.9E-08
S.4E-07
32E-07

73E*00
77EtOO
77E+00
77EtOO
1 75E*00
43EtOO

32E-07
81E-08
20E^)7
1SE-07
05E-07
14E06

TOTAL RISK. 3 IE-06

Page 1



TABLE 26
SSS8IN SWIM-IAXIS

SURFACE/SUBSURFACE SOIL INGESTION PATHWAY
CHEMSOL. INC SITE - FUTURE-USE SCENARIO

RISKS TO SITE WORKERS/EMPLOYEES • EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Adults

Chronic Daily Intake-
(mg/kg-day)

Sod X Ingesfeon X Conversion X Fraction X
Concentration Rale Factor Ingested

Exposure X Exposure X 1 X I
Frequency Duration Body Weigh! Avenging Time

Chemicals

Arsenic
Barium
Beryllium
Manganese
Mercury
Thallium
Vanadium
Zinc

mg/kg X

Soil
Concentration

aioEtoo
2I4E+O2
183E+00
123E+O3
159E«00
166E+OO
4.HE+01
410E+O2

SO mo/day

Ingeskon
Rale

50
SO
60
SO
SO
50
SO
SO

X tkg X 1 X 250 days/year X 25 years X
1000000 mg (unites*)

Conversion Fraction Exposure
Factor Ingested Frequency

10E-06
10E46
IDE -08
IDE -08
106-06
IOE48
10E-08
10E-06

250
250
250
250
250
250
250
250

Exposure
Duration

25
25
25
25
25
25
25
25

1 X 1
70kg

Body
Weto îl

70
70
70
70
70
70
70
70

9 125 day*

Averaging
Time

8125
9125
912S
9125
9125
9125
9125
9125

Chronic Darfy
Intake (COI)

1.5E-06
IOE-04
90E47
60E-04
76E-07
81E-07
20E-OS
20E-04

Reference
Doee(RfD)

30E-04
70E-02
6.0E-03
SOE-03
30E-04
• OE-05
70E-03
30E-01

HO-
CDI/RID

5 IE-03
15E03
18E04
12E-01
26E03
IDE O2
29E-03
67E04

HAZARD INDEX- 1 4EO1

Page 2



,20*4 TABLE 27
sssaoc SWEDUA.M.S

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. INC. SITE - FUTURE-USE SCENARIO

RISKS TO SP"E wvQtycRjVcklp> pvfps. fff\ IIFNT QtscHARftE i i»)E

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL DERMAL CONTACT EXPOSURE: Adults

Chronk Dary Intake* Soil X Conversion » Skin Surface X Adherence X Absorption X Exposure X Exposure X_
(ma/kg-day) Concentration Factor Area Factor Factor Frequency Duration Body Weight Averaging Time

•"0*9 X 1kg > 1B30cm2/day X 1 mgtem2 X (unites*) X MMMMMM X 25 years X 1 > 1 O
•••••MM 70 kg 25550 days

Soil Conversion Skin Surface Adherence Absorption Exposure Exposure Body Averaging Chronic Da% Slope RISK - Z
Charracata_______Concentration Factor_____Area_____Factor____Factor____Frequency Duration Weight_____Time____Intths (COO Factor (SF1 (CDI'SF) ±.

Arodor 1248 6 OOE-02 1 OE 06 1030 cm2/day 1 006 250 25 70 25550 2 4E 08 7 7E*00 1 OE 07
Arocior 1254 1 50E 01 t OE^>6 1930 cm2/day 1 006 250 25 70 25550 6 IE 08 7 7E+00 4 7E 07
Arocior 1260 1 10E 01 t OE-06 1830 cm2/day 1 006 250 25 70 25550 4 5E 08 7 7E»00 34E07

TOTAL RISK. 1 OE 06



I»ZMM TABLE 27
SSSSDC SWLDUAXLS

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. INC SITE - FUTURE USE SCENARIO

PISKS TO SITE woRKFRP^y1 nvffS • FFFL PENT DtsCHAllftF IW*f

NONCARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SON. DERMAL CONTACT EXPOSURE: Adult*

Chronic Darty Intake-

Chemcab

Concentration Factor ATM Factor Factor Frequency

mo/kg X 1 kg JMWO cm2/day X 1 mp/cm2 X (unitoM) X •••§•••!**••
»»»•»»»»•

Soil Conv*r*ion SUnSurtac* Adherence Absorption Exposure
Concentration Factor Area Factor Factor Frequency

«y have established noncaronooentc loxialv value*. No otwr (elected chemical* ol potonbal concern 1

Dwratton Body Weight Averaging Time

X 25 year* X 1 > 1
70kg

Exposure Body
Duration Weight

lave estobeened dermal abea

0125 daye

Averaging Chronic Datfy Reference HO-
Time Make (COO Doee(RC) CDVRIO

rolion lector*



MM* TABLE 28
SSSBMSWCOllAXLS

SURFACE/SUBSURFACE SCNL INHALATION PATHWAY
CHEMSOL. INC SITE - FUTURE USE SCENARIO

RISKS TQ SITE yyflpKCRS/f UP< OYPFS - FFH UFMT DISCHARGE LINE

CARCINOGENS. - REASONABLE MAXIMUM CASE SURFACE SOL INHALATION EXPOSURE: Adults

Susp
Chronc Daily Intake- Soil X Soil X Reap X Inhalation X Exposure X Exposure X Exposure X Conv.

Chemcab

Arsenic
BeryKum

Concen

mg/kg X

Soil
Concen.

•••••ft
•••••••

Concen.

•••••••••

Susp
Soil

Concen.

I.3E-02
13E02

Fracton

X(unMsss)

Resp
Fracton

1
1

Rate

X 0 83 nVMw X

Inhtfason
Rats

083
063

Tims

8hrs/day

Exposure
Tim*

8
8

Frequency

X 250dsys/yr

Exposure
Frequency

250
250

Duration

X 25 years

Exposure
Duration

25
25

Factor

X 1kg X
1000000 mg

Conv.
Factor

IDE 08
toeoe

BodyWl

70 hg

Body
Wvifhi

70
70

Avglng Time

X 1
25550 days

Averaging
Tkns

25550
25550

Chronic Daily
Intake (COD

04E 10
55E 10

Slope
Factor (SF)

1 5E»OI
84E»00

RISK.
(CDI'SF)

1 4E-08
46E00

TOTAL RISK - I 9E 08

Page



.«<* TABLE 28
SSSBMSVHIOIIAJILS

SURFACE/SUBSURFACE SOL INHALATION PATHWAY
CHEMSOL. NC. SITE • FUTURE-USE SCENARIO

RISKS TO SITE WtfOUKFftSJPMPt OVPPS - fFPl IIFMT DISCHARGE UNE

NONCARCINOCENS • REASONABLE MAXIMUM CASE SURFACE SON. INHALATION EXPOSURE: AdulU

Susp
Chrorwc Da*y tolake- Soil X Soil
(mgAgday) Concen. Concen.

mg/kg X tltlttflf

Susp.
So* Soil

Crwrracab Concen. Concan.

Manganese
Mercury

§•••••• 1 3E-02
f Mff M 1 3E-02

X Rasp. X Inhalation X Expoaura X Exposure X Exposura 1
Frackon Rate Tlma Frequency Duration

X (unMees) X 0.83 rrO«M X 8hnVday X 250days^r X 2Syaars )

Rasp. Inhalation Exposura Expoaura Expoaura
Fraction Rato Tirna Fraojuancv Duration

1
1

083
083

8
8

250
250

25
25

K Conv X 1 X 1
Factor Body Wl Avglng Tkna

K Ika X 1 X 1
1000000 mg

Conv.
Factor

10E08
10E-08

70kg

Body
Weight

70
70

9125 day*

Averaging
Time

9125
9125

Chronic Da*/
Make (COD

10E08
1 4E-09

Reference
DoaalRH))

1.4E-05
88E05

HO-
CDMD

7 5E 02
1 8E 05

HAZARD MOEX - 7 5E 02

Pi



1/1 CWi

SSSaiNCWtDlXLS

TABLE 29

SURFACE/SUBSURFACE SON. INGEST ION PATHWAY
CHEMSOL. INC SITE • FUTURE-USE SCENARIO

RISKS TO CONSTRUCTION WQflKf RS IN FFFt UENT OISCHAflGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INOESTION EXPOSURE: Adult*

Chrome Daily Intake*
(mg/Vg-day)

ISot X mgesbon X Conversion X Fraction X Exposure X Exposure X_______ ________
ConoBnkalion Rate Factor Ingested Frequency Duraeon Body Weigh! Averaging Tim

mo/kg X 480rrx/day X I kg

Chemcals
Soil

ConoMiliaBon
Ingasaon

Rate

X I X 65 days/yew X f y*r> X_
1000000 mg (unritosc)

Conversion Fraction Exposure Exposute
Factor___Ingested Frequency Duraeon

I
70kg

Body
Weight

2S5SOday«

Averagino
Time

Chronic Dairy Slope RISK >
InUfce (GDI) Factor (SF) (CDTSF)

Beruo(a)pyrene
Arodor 1248
Afodor 1254
Arodor 1260
Afsenic
Baiylkum

250E-OI
600E-02
1 SOE-01
t.lOE-Ot
3IOE+00
leaE+oo

4M
4AO
480
480
480
480

I OE-08
IOE-06
t OE-08
IOE06
IOE-06
I OE-08

«5
8S
85
85
85
85

70
70
70
70
70
70

25550
25550
25550
25550
25550
25550

44E-08
10E-00
28E-09
19E-00
54E-08
3iE-08

73E»00
7 7E»00
77E*00
77E.OO
I 75EtOO
43E+00

32E-08
8IE-09
20E-08
I5E48
95E-08
I4E07

TOTAL RISK - 3 IE-07

Pao«



I/IVB&

ssseiNcwiix xis
TABLE»

SURFACE/SUBSURF ACE SO*. INGESTION PATHWAY
CHEMSOt. INC SITE • FUTURE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS IN EFFLUENT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOIL INGESTION EXPOSURE: Adutf*

Subchronk: Daily Intake*
(moAg-dey)

Soil X Ingeston X. Conversion X Fraction X
Concentatnn Rale Factor bigacled

Exposure X Exposure X I X____I
Frequency Duration Body Weight Averaging Time

Chemicals

Arsenic
Banum
Beryftum
Manganasa
Mercury
ThaNum
Vanadkjm
Zinc

mgftg X

Sol
Concent akon

310E«00
214E*02
I83E»00
!23Et03
ISQEtOO
166E*00
4 HE+OI
4 IOE+02

460mg'day

Ingasbon
Rala

480
480
480
480
480
480
480
480

X I kg X 1 X 65 days/year
1000000 mg (unites*)

Conversion Fraction Exposure
Factor Ingested Frequency

1 OE-06 65
1 OE-06
1 OE-06
I OE-06
1 OE-06
1 OE-06
1 OE-06
lOE^M

65
65
65
65
65
65
65

X 1 year X 1
70kg

Exposure Body
Duration Wairjil

70
70
70
70
70
70

1 70
1 70

X 1
365 day*

Averaging
Tim*

365
366
365
365
365
365
365
366

Subchronte Oaa>
Wake (SOI)

3 BE -06
26E44
22E-06
I5E-03
I9E-06
2 OE-06
SOE-OS
SOE-04

Reference
Dose(WD)

30E-04
70E-02
SOE43
60E-03
30E-04
60E-04
70E-03
30E-OI

HQ«
SDVRIO

13E-02
3 7E-03
45E-04
30E-OI
65E-03
25E-03
72E-03
1 7E-03

HAZARD INDEX- 34E-OI

Pag'



I/KMB TABLE 30
SSS8OC-CWUX US

SURFACE/SUBSURFACE SOL DERMAL CONTACT PATHWAY
CHEMSOL. MC SITE - FUTURE-USE SCENARIO

RISKS TO CONSTRUCTION WORKERS M EFFLUENT DISCHARGE LINE

CARCINOGENS - REASONABLE MAXIMUM CASE SUBSURFACE SOL DERMAL CONTACT EXPOSURE: Adults

Chronic Daiy Intake- Soil X Conversion > Skin Surface X Adherence X Absorption X Exposure X Exposure X 1 >. 1____
(mg/kg-day) Concentration Factor Area Factor Factor Frequency Duration Body Weight Averaging Tim*

Chemicals

mg/kg X

Soil
Concentration

! 1kg >
fffftffff

Conversion
Factor

i l930cm2Alay

SUn Surface
Area

X 1 mg/crrC X (untMess) X

Adherence Absorption
Factor Factor

65 eventa/yr

Exposure
Frequency

X lyear X

Exposure
Duralton

1
70kg

Body
Weight

» 1
25550 day*

Averaging
Time

Chronic Da*/
Intake (COD

Stop*
Factor (SF)

RISK-
(COTSF)

Arodor 1248 600E-02 1.0E-06 1930 1 006 65 1 70 25550 2 56 10 7 7EtOO 1 9E 00
Aractor 1254 1 SOE 01 1 OE-06 1930 1 006 65 1 70 25550 6 3E-10 7 7EtOO 4 9E 09
Aroctor 1260 1.10E-01 1 OE-06 1930 1 006 65 1 70 25550 4 6E-10 7 7E»00 3 6E 09

TOTAL RISK. 1 OE 06

Page



VMM* TABLE 30
SSSB-DCCWEOt US

SURFACE/SUBSURFACE SOIL DERMAL CONTACT PATHWAY
CHEMSOL. INC SITE • FUTURE USE SCENARIO

RISKS TO CONSTRLfCfON yMOBKERS H EFFLUEMT DISCHARGE LINE

NONCARCINOGENS - REASONABLE MAXIUUM CASE SUBSURFACE SOI. DERMAL CONTACT EXPOSURE: AduMs

Subchronc Datfy Iniak*- Soil X Conversion > Shin Surfac* X Adheranoa X Absorption X Exposure X Exposure X
(mglig-day) Conc*nkalion Factor Araa Fadw Factor Fc*qu«ncy Ouralon Body Waighl Awwaging Tlma

X__Ikj__X 1930 crn&day X 1 mgAarC X (unMtaM) X 65 avwtfa/yr X 1 yaar X 1 > 1
••••••••• 70 kg 365 days

Soil Conversion Skin Surlaoa Adh«r*nc« Absorption Exposure Exposure Body Averaging Subdwonic OaHy Ralaranca HO-
Ch^racab_________Conontalion Factor_____ATM_____Factor Factor Frequency Durafcxi Waignl_____Tlma____titakatSOO Doaa(RO)

PCBadonolcurr«nlyhav«MiabMî rionr^ardnoganictoildryvakMa No ottar MkKtod crwrrtcak) of potential concern have aalafaathad darmal atoorpten (actors



./KM* TABLE 31
SSS8 H CWCd M S

SURFACE/SUBSURFACE SON. INHALATION PATHWAV
CHEMSOL. INC SITE • FUTURE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS M EFFLUENT DISCHAflftC I HP

CARCINOGENS • REASONABLE MAXIMUM CASE SUBSURFACE SON. MHALATON EXPOSURE: AdulU

Chronic Darty InlaKe- Soil X
(mo/kg day) Concen

mg/kg X

Soil
Chamtcato Concan

Arsenic
Ban/Hum

3 10E+00
1 83E+00

Sutp
Sol

Concan.

Susp.
SON

Concan.

26E02
28E02

X Rasp X Inhalation X Exposure X Expoaure X Exposure !
FracUon Rale Time Frequency Duraton

X (unMeas) X 0 83 m3/hr X 8 hrs/rJay X 85 dayVyr X 1 year 1

Resp. Inhalation Exposure Exposure Exposure
Fraction Ratt Time Frequency Duraton

1 083
1 083

8
8

85
85

1
1

K Conv X I X 1
Factor BodyWl AvgtngTIme

K 1kg X 1 X 1
1000000 mg

Conv.
Factor

10E08
1.0E-08

70kg

Body
Wetflhi

70
70

25560 days

Averaging
Tkna

25550
25550

Chronic Daly
k**e(COn

1 9E-11
1 IE-11

Slope
Factor (SF)

1 SEtOI
• 4EtOO

RISK.
(CCN-SFI

29E 10
9 BE 11

TOTAL RISK - 3.9E-10

Page



1/KN& TABLE 31
SSS« HCWt(X JUS

SURFACE/SUBSURFACE SOIL INHALATION PATHWAY
CHEMSOL. MC. SITE - FUTURE USE SCENARIO

RISKS TO COMSTRUCTmn MIOHKERS IN EFFLUENT DISCHARGE LINE

NONCARCINOGENS • REASONABLE MAXIMUM CASE SUBSURFACE SON. MHALATION EXPOSURE: Adults

Susp.
Subctuorac Dairy Make- Soil X Sol X Resp X Inhalation X Exposure X Exposure X Exposure X Conv.

Chemicab

Barium
Mercury

Concert,

mg/kg X

Soil
Concen.

2 14E+02
1 50E>00

Conosn.

tttlltMl

Susp.
SON

ConcMi.

26E^»2
2.6E-02

Fraction Rals Tkns Frequency Duraten

X (unMess) X O.K) m3*r X 8 hrs/diy X 65<teyVyr X 1 yew I

Resp. Inhalakon Exposure Exposure Exposure
Fraction Rate Time Frequency Duration

1
1

083
083

8
8

85
65

1
1

Factor Body Wl Awgbtg Tims

< Ik? X 1 X 1
1000000 mg

Conv.
Factor

roEoe
1 OE 06

70kg

Body
Weiohl

70
70

305 days

Averaging
Time

365
365

Subchronfc Oatfy Retorence
Intake (SOD DoteiRtDI

94E-08 1.4E-03
70E10 86EOS

HQ-
SOÎ IO

67EOS
8 IE 06

HAZARD NOEX . 7 SE OS

P.



IM6 TABLE 32
RES H AHVOCP XIS

INHALATION OF VOCS IN AMBIENT AIR PATHWAY
CHEMSOL. INC SfTE - PRESENT-USE SCENARIO

RISKS TO DOWNWIND (Of F-SfTE) RESIDENTS

CARaNOGENS • REASONABLE MAXIMUM CASE INHALATION Of VOCS M AMBIENT A« EXPOSURE: Adults

Chronic Daily Make- At X Inhalation X Exposure X Exposure X Exposure X__1__ X __1_
(mgAgday) Concen Rait Tim* Frequency Duration Body Wl Avging Time

mg/m3 X oaarrtVhr X 24hr/day X 12days/yr X 24 pan X 1 X___1_
70 kg 25550 days

Air Inhalation Exposure Exposure Exposura Body Averaging Chronic Datfy Sktpa RISK -
Chermcab____ Concen Rate_____Time Fraquancy Durahon WaigM T»na Mato(CDI| Factor (Sf) (CDI'SF)
No sila-ralalad carcinoganic compounds ware ctotoclad In down-wind air samptos

TOTAL RISK. OOE«00

CARCINOGENS • REASONABLE MAXMUM CASE INHALATION OF VOCS IN AMBIENT AD EXPOSURE: ChUdran (04 years)

Chronic Daily Intake- Air X Inhalation X Exposura X Exposura X Exposura X__ I__ X__ J_
(mgltgday) Conoan Rate Time Frequency Duration BodyWl Avging Time

mg/nO X OB3m31w X 24 hr/day X 12dayfyr X 6 years X __1__ X
IS kg 25550 days

Air Inhalation Exposure Exposure Exposure Body Averaging Chronic Daty Slope RISK.
Chemicab_______ Concen ____Rate ___ Time __ Frequency CXiralion Weight __ TVne Kafce(COH FaaoftSF) ICPI'SF)
No site related caronogenc compound* were detected in down wind air samples

TOTAL RISK. OOE«00

30-YEAH OOMBMED RISK (ADULT t CHU3) . OOEtOO

Pa



H£*IHA«VOCP JU.S
TABLE 32

INHALATION OF VOCS M AMBIENT AM PATHWAY
CHEMSOL. NC SITE - PRESENT USE SCENARIO

RISKS TO DOWNWIND fOFF-SITEl RESIDENTS

NONCARCMOOENS - REASONABLE

Chronic Darty Intake. Air X
(mgfcg day) Concen

mg/hVJ X

Chemicals

2-Buianone
DichlorodilluoromelharM

Air
Concen

286E 02
494E03

NONCARCMOOENS • REASONABLE

Chronic Daily Intake,
(mg/kgday)

Chemicals

2 Bulanone
Dichlorodilluoromelhane

A» X
Concen

mg/m3 X

Soil
Concen

286E 02
4 94E 03

MAXIMUM

Inhalation
Rale

083m3/hr

Inhalation
Rale

083
063

MAXIMUM

Inhalation
Raw

083 nWttr

Inhalation
Rate

083
0 83

CASE WHALATM

X Exposure X
Time

X 24hr/dty X

Exposure
Tims

24
24

>N OF VOCS

Exposure X
Frequency

12daya/yr X

Exposure
Frequency

12
12

i m AMI

Exposure
Duration

24 years

Exposure
Duration

24
24

MENT AIR

X 1
BodyWI

X 1
70kg

Body
Weighl

70
70

CASE INHALATION OF VOCS M AMBIENT AM

X Exposure X
Time

X 24hr/day X

Exposure
Turn

24
24

Exposure X
Frequency

12days/yr X

Exposure
Frequency

(2
12

Exposure
Duration

Byears

Exposure
Duration

6
6

BodVwi

X 1
IS kg

Body
Weighl

IS
IS

EXPOSURE:

X 1
AvgingTime

X 1
8760 days

Averaging
Time

8760
8760

EXPOSURE:

X ___ t .._
Avgmg Time

X 1
2190 days

Aveiaging
Tvne

2190
2190

AduNs

Chronic Daty Relerence
Intake (CDI) DosefRO)

2 7E 04 2 9E-OI
4 6E 05 86E+00

HAZARD IMOEX .

Children (O4 yeeri)

Chronic Da*y Relerence
iilaM (COO Dose (RID)

I2E03 2 BE 01
22E^>4 66E«00

HO-
CDVRIO

92E04
5 4E-06

93E04

HO.
CDVRID

43E03
25E09

HA2AROMOEX - 4 3E 03

3fr YEAR COMBMEOHAZARDt4DEX (ADULT t CHLD). S 3E 03

P.



TABLE 33
BIS HAttVOCf XLS

INHALATION OF VOCS M AMBIENT AIR PATHWAY
CHEMSOL. INC SITE - FUTURE-USE SCENARIO

HISKS TO RESIDEMTS ISITE WIDE)

CARCINOGENS - REASONABLE MAXIMUM CASE MHALATON OF VOCS IN AMBIENT AIR EXPOSURE: Adults

Chronic Daily Inlalie-
(mg/kgday)

Av X InhaUton X Exposure X Exposure X Exposure XIX 1
Concen Rale Tim Frequency Duration BodyWI Avging Time

Cherracals

mg/m3 X 0 83 m3/hr X 24 hrs/day X 350 days/yr X 24 year* )

Air Inhalation Exposure Exposure Exposure
Concen. Rale Tims Frequency Duration

( I X 1
70kg

Body
Weigh!

25550 day*

Avar aging
Time

Chronic Daly
MahelCDI)

Slop*
Factor (SF)

RISK-
(CDTSF)

Benzene
Melhytene Chtorida
Talrachloroalhana
Trichloro«|h«n«

260E03
20BE 02
4 10E03
160E03

083
083
083
083

24
24
24
24

350
350
350
350

24
24
24
24

70
70
70
70

25550
25550
25550
25550

24E-04
I 9E 03
38E04
I SE 04

CARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS M AMBCNT AIR EXPOSURE: ChlWran (0-t f»Mt)

29E02
16E43
2 OE 03
00E43

7 IE-06
3 IE 08
7 7E 07
• OE 07

TOTAL RISK . I 2E 05

Chforac Dairy (nlarw>
(mg/fcgday)

Chetncals

A* X InhaUbon XEiposura X Exposui* X Eiposur* X I X . I.
Concan Rat* Ttma Frvojuancy Dutakon Body Wl Awgmg f»n»

mgmvJ X 083nWh< X 24hrVday X 350days^t X 6y*ara X _ 1 _X J
15" kg 2S550day»

A* InhaUUon Eiposui* Eiposura Eiposur* Body Averaging
Concan _ Ra» Jirm. _, Fiaquancy Duiaugn Weighl

Stop* RISK.

B«nzan«
Meihyteoe Chlorida
Tauachlofoa thane
Tikhloroelhen*

260E 03
208E 02
4 IDE 03
I 80E 03

083
083
083
083

24
24
24
24

350
350
350
350

15
ts
15
15

25S50
25550
25550
25550

28E04
23E43
4 5E04
1 7E04

2»E 02
18E03
20E 03
80E03

82E 06
36E 06
90E 07
t OE 06

TOTAL RISK . 1 4E 05

» VEARCOMBMEDRfiK (ADULT* CMC D) . 2 8E 05



1/174)6

RESMARVOCF »S

TABLE 33

INHALATION Of VOCS M AMBIENT AIR PATHWAY
CHEMSOL. WC SITE - FUTURE USE SCENARIO

RISKS TO RESIDENTS (SITE-WIDE)

NONCARCMOGENS - REASONABLE MAXIMUM CASE MHALATON OF VOCS IN AMBIENT AM EXPOSURE: Adults

Chronic Daily Intake,
(mg/k^day)

At X Inhalation X Exposure X Exposure X Exposure X 1 X 1
Concen Hat* Tiro Frequency Duration BodyWI AvgingTime

Chemicals

mg/m3 X 0 83 m3/hr X 24 hrs/day X 350 days/yr X 24 years >

Air Inhalation Exposure Exposure Exposure
Concern Rale Tim Frequency Duraton

( 1 X 1
70 kg

Body
Weiahl

•760 days

Averaging
Time

Chronic De*y
Intake (COD

Reference
Does (RIO)

HO-
CDI/RO

2 Bulanone 1 85E 02 083 24 350 days/yr 24 70 8760 SOE-03 29E-01 I 7E-02
DichtorodilkJOfomelhane 1 ME 02 083 24 SSOdays/yr 24 70 8760 30E-03 5 OE 02 5 9E 02
Hexane 1.06E 02 083 24 350 days/yr 24 70 8760 2 9E 03 5 7E 02 5 IE 02
Melhytane Chloride 2 08E 02 083 24 350days/yr 24 70 8760 5 7E 03 8 BE 01 6 6E 03
Toluene 2 03E 02 083 24 350 days/yr 24 70 8760 5 5E 03 1 IEOI 5 OE-02
1.1.2 Trichloro 1,1.2 IrHluofoethane 7 70E-02 083 24 360daym^r 24 70 8760 2 IE 02 86E«00 2 4E-03

HAZARD MOEX . I »E 01

NONCARCMOOENS - REASONABLE MAXIMUM CASE MHALATION OF VOCS M AMBCNT A« EXPOSURE: CMMien (04 peers)

Chrome Daily Make*
(moAgday)

Cherrecab

2 Bulanone
Dichlorodilluoromelhane
Hexane
bUlftytone Chloride
Toluene

Ai X InhaUhon X Eiposure X Exposure X Exposure X I X
Concen Rait Time FreqHency Ouraeon Body Wl

mo/m3 X 0 63 m3/tv X 24 hrVdey X 350 deys/yi X 6 yeers X I.

Qoncen

1 6SE02
1 OOE 02
1 06E 02
208E02
2 03E 02

IS kg 2180 deys

InhaUbon Eiposure Exposure Exposure Body AvetegNig Chrome Defy Reletence

1.1.2 Trichloro-1.1.2 Irilluoroelhane 7 70E42

083
083
083
083
083
083

24
24
24
24
24
24

3SOdeys/yr

IS
IS
IS
IS
IS

2180
2180
21*0
2190
2190
2190

24E02
1 4E02
1 3E02
26E42
2 6E 02
96E02

29E 01
SOE 02
S7E02
86E 01
1 IE 01
86E«00

HO.
CPVBID

6 IE 02
26E 01
24E 01
3 IE 02
2 4 E 0 1
1 IE 02

HAZARD HOE X . 8 7E 01

»YEAR COMBMED HAZARD WOEX (ADULT « CHID) . I 1E.OO

Pag



wi?«6 TABLE 34
SW IN AJRVOC XIS

NHALATION OF VOCS IN AMBIENT AIR PATHWAY
CHEMSOL, NC SITE - FUTURE USE SCENARIO

BISKS TO SITE WQRftERS/FUPl QYEES {SITE-WIPE)

CARCINOGENS - REASONABLE MAXIMUM CASE INHALATION OF VOCS W AMBCNT AIR EXPOSURE: AdulU

Chronic Da*y Intake.
(mg/kg4ay)

AM X Inhalation X Exposure X Exposure X Exposure X 1 X___1^ __
Concert Rale Time Frequency Duration Body Wl Avgtog Time

Chemicals

m«/m3 X 0 83 mMw X 8 hrs/day X 290 day^yr X 25 year* )

Air Inhalation Exposure Exposure Exposure
Concen Rale Time Frequency Duration

( I X 1
70kg

Body
Weigh)

25550 days

Averaging
Time

ChronfcDatfr
Mate'CDI)

Slope
Factor (SF)

RISK-
(COTSF)

Benzene
Meihytene Chloride
Telrachloroeihene
Trichloroeihene

2 ME 03
208E 02
4 10603
1 60E 03

083
083
083
083

250
250
250
250

25
25
25
25

70
70
70
70

25550
25550
25550
25550

8 OE 05
4 BE 04
95EOS
37E05

29E02
I 8E 03
20E03
80E03

1 7E 00
7 7E 07
I BE 07
22E07

TOTAL RISK - 2 0E M

Pao
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SW WA1RVOCJCLS

TABLE 34

INHALATION OF VOCS IN AMBIENT AIR PATHWAY
CHEMSOt. MC SITE FUTURE USE SCENARIO

RISKS TO SITE WORKERS/EMPLOYEES (SITE WIDE!

NONCARCINOGENS • REASONABLE MAXIMUM CASE INHALATION OF VOCS M AMBCNT AIR EXPOSURE: AdutU

Chronic Daiy Iniate-

ZBuianona
Oichlorodllluoromalhana
He«an«
Malhylena Chktrida
Tolu«n«
1.1.2TricMoro^l.t.2

I IAir X Inhalation X Exposure X Eipocura X Eipomra X
Concan Raw Time Frequency Duration BodyWl AvglngTIme

mg/m3 X 0 63 m3/nr X a hrs/day X 250 dayt/yr X 25 year* X__1_ 1
70 kg 9125 day*

Cherrecab
AJr

Conc«n.
Inhalalion

Rate
Eiposur*

Tim*
Expowir*
Fraoucncy

Eiposura
Ouralian

Body
Wmghl

Avar aging
Tim.

Chrorac Daily
Malta (COD

Ralaranca
Doaa(RIO)

HO.
CDVRO

1 65E-02
1 0OE-02
t 08E 02
2 08E 02
203E-02
7 70E-02

083
083
083
0 83
083
083

250
250
250
250
250
250

25
25
25
25
25
25

70
70
70
70
70
70

9125
9125
9125
9125
9125
9125

12E03
7 IE-04
69E 04
1 4E-03
1 3E 03
SOE-03

2 9E 01
50E02
57E02
8 6E 01
1 IE 01
88E»00

4 IE-03
ME 02
1 2E-02
I 8E 03
1 2E02
58E04

HA2ARONOEX - 4 5E 02

P.



I.IMB TABLE 35
CW KMRVOCXLS

NHALATION OF VOCS M AMBIENT AIR PATHWAY
CHEMSOL, WC. SITE • FUTURE USE SCENARIO

RISK3 TO CONSTRUCTION WORKERS t,SITE WIDE>

CARCINOGENS • REASONABLE MAXIMUM CASE MHALATON OF VOCS IN AMBIENT AM EXPOSURE: Adullt

Chronic Daily Intake- Air X Inhalation X Exposure X Exposure X Exposure X
(mg/tig day) Concen Rate Time Frequency Duration Body Wl AvgingTime

Chemicals

mg/m3 X 083m3/hr X 8hnVday X 65days/yr X 1 year )

Air Inhalation Exposure Exposure Exposure
Concen Rale Time Frequency Duration

( 1 X 1
70kg

Body
Weight

25550 days

Averaging
Time

Chronic Deity
Make (COM

Slope
Factor (SF)

RISK-
icorsn

Beniene 2 60E 03 083 a 65 1 70 25550 6 36 07 20E02 1 •£ 08
Melhylene Chloride 2 08E 02 083 8 65 1 70 25550 50E-06 1 6E-03 80E-09
Teuachloroelhene 4 IDE 03 083 8 65 1 70 25550 0 BE 07 20E-03 2 OE 00
Trichloroelhene 1 60E 03 083 8 65 1 70 25550 3 0E-07 60E-03 2 3E 00

TOTAL RISK • 3 IE 08



1/17*4
CWMAJHVOCXlS

TA8LE39

MHALATION Of VOCS M AMBIENT AIR PATHWAY
CHEMSOL. WC SITE FUTURE USE SCENARIO

RISKS TO CONSTRUCTION WORKERS (SfTE-WIOEJ

NONCARCINOOENS • REASONABLE MAXIMUM CASE MHALATION OF VOCS IN AMBIENT AM EXPOSURE: AduMt

Subchronic Daily bilake-
(mgftgday)

At X Inhalation X Exposure X Exposure X Exposure X__1__ X I
Concert Rale Tims Frequency Duration BodyWI Avging Time

mg/m3 X 083m3/hr X BhrVday X 65dey*/yr X 1 year X 1
70kg 365 ttoys

Chemicals
Air

Concen
Inhalaiion

Rate
Exposure

Time
Exposure
Frequency

Exposure
Duratioi,

Body
Weigh!

Averaging
Tm

SuDChronic Daily
imekelSOO

Reference
DoeetRID)

HO'
SOKRIO

2 Bulanone I 85E 02 0 83
DichlorocMIuoromelliane I 09E-02 0 83
Hexane 1 06E 02 083
Metfiyteoe ChlorKte 2O8E 02 0 83
Toluene 203602 083
1,t.2-Trichloro-t.1,2-lrilluoroelhane 7 70E-02 083

8S
65
65
65
65
65

70
70
70
70
70
70

365
365
365
365
365
365

3 IE04
1 8E-04
I BE 04
35E 04
34E04
1 3E-03

20EOI
50E-OI
57E02
• 6E 01
2 9E 01
86E»00

1 IE 03
37E 04
3 IE 03
4 IE-04
1 2E-03
1 5E 04

HAZARD NDEX - 6 3E 03



GW IN RtS XLS
TABLE 36

GROUND WATER INGESTION PATHWAY
CHEMSOL, INC SITE - FUTURE- USE SCENARIO

RISKS TO RESIDENTS /SITE-WIDE)

ARCINOGENS • REASONABLE MAXIMUM CASE GROUND WATER

Chronic Daily Intake. Water X Ingeslion X Exposure
(mg/kg«iay)

Chemicals

Benzene
Carbon Tetractilonde
Chloroform
1.2 Dtchlofoe thane
1 , t -Dichlof oelhene
Tnchtoroeihene
Vinyl Chloride
Bis(2-chloroelhyl)elner

Concentration Rate

mg/l X 2 I/day X

Water
Concert Ration

207E.OO
343E+00
t 28E+OI
1 49E.OO
1 OOE-01
1 S3E+01
3 IDE 01
200EO2

Ingetlion
Rate

2
2
2
2
2
2
2
2

Frequency

350 days/year

Exposure
Frequency

350
350
350
350
350
350
350
350

INGESTION EXPOSURE: AdutU

X Exposure X 1 X 1
Duration

X 24 yean X

Exposure
Duration

24
24
24
24
24
24
24
24

Body Weight Averaging Time

1 X 1
70kg

Body
Weight

70
70
70
70
70
70
70
70

25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (COT)

I9E02
32E02
1 2E 01
1 4E02
84E 04
1 4E 01
2 BE 03
1 BE 04

Slope
Factor (SF)

2 BE 02
1 3EOI
« IE-03
9 1EO2
• OE01
1 1E42
1 BEtOO
1 1E»00

RISK.
(CDI'SF)

56E04
4 2E 03
73E04
1 3E 03
56E 04
1 6E 03
5SE 03
2 IE 04

TOTAL RISK. 1 5E 02

CARCINOGENS • REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Children (0-4 year*)

Chrome Dairy Intake. Water X Ingeslion X Exposure X Exposure X I X_ !
Concentration Rate Frequency Dvrafton Body W«ghl Averagrtg Tme

mg/1 llttay X 350 days/year X 6 yean X

Chemicals

Benzene
Carbon Telrachlonda
Chlorokxm
1.2 Dtchloroe thane
1.1 Dichloroeihene
Tricolor oethene
Vinyl Chtonde
Bis(2-chkvoetriyl)elher

Water Ingeslion Exposure Exposure
Concentration Rate Frequency Duraton

207E.OO 350
343E+00
1 28E.01
1 49E+00
1 OOE 01
1 53E+01
3 10EOI
2 OOE 02

350 ,
350
350
350
350
350
350

1 X 1
15kg

Body

IS
IS
IS
IS
IS
IS
IS
IS

25560 days

Avaragng
Tyna

25550
25550
25550
25550
25550
25550
25550
25550

ChronscDatfy
k**e(COn

1 IE 02
1 BE O2
70E02
• 2E03
6SE04
• 4EO2
1 7E 03
1 IE 04

Slope
Factor (SF)

2 BE 02
1 3EO1
6 IE 03
B IE02
60EOI
1 IE02
1 BE. 00
1 IE. 00

RISK.
1CDTSF)

33E 04
24E 03
43E 04
74E 04
33E 04
B2E 04
32E 03
1 2E04

TOTAL RISK 6SE 03

Paoe



GW IN RES XIS
TABLE 36

GROUND WATER INGESTION PATHWAY
CHEMSOL. INC SITE - FUTURE USE SCENARIO

RISKS TO RESIDENTS /SITE WIDE!

ONCAHCINOGENS • REASONABLE MAXIMUM CASE

Chrome Dairy Intake- Water X Ingetlion X
(mg/kg-day)

Chemicals

Acetone
Carbon Tetrachlonda
Chloroform
1.1-Dichloroelhene
1.2-DKhk>roethene (Total)
Trichloroeihene
Manganese

Concentation Rate

mo/1 X 2 I/day X

Water
Concentration

109E+01
343E+00
1 28E»01
100EO1
202E+01
1 53E+01
737E+00

Ingestion
Rate

2
2
2
2
2
2
2

GROUND WATER MGESTION EXPOSURE: Adulla

Exposure X Exposure X 1 X 1
Frequency

350 days/year

Exposure
Frequency

350
350
350
350
350
350
350

Duration

X 24 yean X

Exposure
Duration

24
24
24
24
24
24
24

Body Weight Averaging Time

1 X 1
70kg

Body
Weight

70
70
70
70
70
70
70

8760 days

Averaging
Tune

8760
8760
8760
8760
8760
8760
8760

Chronic Daily
In**, (COT)

30E 01
94E02
35E01
27E03
55E 01
4 2E 01
20E01

Reference
Dose (RIO)

10E01
7.0E-04
IOE-02
90E03
90E03
60E03
SOE03

HO-
CDVRO

30E»00
13E+02
35E»01
30E01
6 lEtOI
70E»OI
40E«01

HA2ARDINDEX

NONCARCINOGENS REASONABLE MAXIMUM CASE GROUND WATER tMGESTtON EXPOSURE. CMMren (•-• *eer«)

Body We r̂ Averagng T«ne
Chronic Dairy lnlake>
(mo*o<Jay)

Chemicals

Acetone
Carbon Tetrachlonde
Chlorotorm
1,1 Dkhloroelhene
1.2 Dicnloroetnene (Total)
Tricolor oethene
Manganese

Water X Ingetbon X Exposure
ConcentaHon Rate Frequency

mg/l X I Vday X 350 days/year

Water Ingeibon Eiposure
Concentation Rate Freouency

1 09E.01
343E+00
I 28E+01
100E01
202E.01
1 53E+01
737E+00

350
350
350
350
350
350
350

X Exposure X
Dutakon

X 6 yean X

Exposure
Durafeon

6
6
6
6
6
6
6

1
15kg

Body
VVe^hl

IS
IS
• 5
IS
IS
IS
IS

1
2190 days

Averaging

34E«02

2190
2190
2190
2190
2190
2190
2190

OroncDety

• 9EOI
22E-OI
• 2E01
64E03
1 3E.OO
• 6E-OI
47E-01

Reference
Dose(RfD)

IOEOI
70604
1 OE02
90E 03
90E 03
60E 03
SOE03

HO.
COVtVD

69E.OO
3 IE»02
82E.01
7 IE 01
1 4E«02
1 6E.02
94E.OI

HAZARD INDEX 80E.02

P.



GW INHXlS

TABLE 37

GROUND WATER INHALATION PATHWAY (SHOWER MODEL)
CHEMSOL, INC SITE • FUTURE-USE SCENARIO

RISKS TO RESIDENTS (SITE WIDE>

Equation:

C(a) - Conc«nlralion ol contaminant m air (mgftn3)
C(aMAX) - Maximum concanlrakon of contaminant in air (mg/m3)
II - Tim* ol shower (hr)
C • T«n« altar shower (hi)

Chemicals:
Baruana
Carbon Tetrachjonde
CMotolorm
1,2 Dichlofoetiane
1,1 Dtchtoroetieoe
Tnchloroelhena
Vinyl Chlonde

<•>-
norm3)

I6E»01
26E*OI
96E*01
1 IE+O1
75E-01
1.IE+O2
23EtOO

|C(aMAX)/2 x
(m0/m3)

97EtOO
16EtOI
60E+OI
70E+00
47E-01
72E*01
ISEtOO

HI
(hr)

02
02
02
02
02
02
02

• IQaMAX)
(mp/m3)

19E*O1
32£»OI
12E*02
MEtOI
94E-OI
1.4E*02
29E*00

(hr)

03
03
03
03
03
03
03

/ (It «• 12)
(hr)

OS
05
05
05
OS
OS
OS

Equation:

C(aMAX) • Majumum air concentration in bathroom
C(w) • Walar concantrakon (mtf)
I - Frackon volakkzad (untOes*)
F(w) - Walar (low rala (ITw)
V(a) • Bathroom voluma (m3)

Chemicals;
Banzana
Carbon Talrechlonda
Chk>n>k»m
1̂  Dichtoroalhana
1.1 Dtchloroatvane
TncnlorxMthana
Vinyl Chtohda

^aMAX) .
ngAn3)

19EtC1
32E»01
1 2E*O2
1.4E+01
94E-OI
14EfO2
29E*OO

|C(w)
(me*)

207E.OO
343E«00
128E+OI
149E»00
100E-01
1 53Et01
3 10EOI

X 1 X

(urwleu)

075
075
075
075
075
075
075

F(w) x
(Ihr)

750
750
750
750
750
750
750

HI
(hr)

02
02
02
02
02
02
02

/ V(a)
(m3)

12
12
12
12
12
12
12



2/I//U&
GW tHU XlS

TABLE 37

GROUND WATER INHALATION PATHWAY (SHOWER MODEL)
CHEMSOL. INC. SITE • FUTURE USE SCENARIO

RISKS TO RESIDENTS fSITE WIDE!

CARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INHALATION EXPOSURE: Adult*

Chronic Daily Intake. Air X Inhalation X Exposure X Exposure X Exposure XAir X Inhalation X
Concentration Rale

Exposure
Time

I
Frequency Duration Body Weight Averaging Tune

mg/m3 X 06m3/hr X 02hrs/day X 350 days/year X 30 years X
70kg 25550 day*

Chemicals

Benzene
Carbon Telrachloride
Chloroform
1.2 Ochtoroe thane
1.1 Otchloroelhene
Trichk>roelhene
Vinyl Chtonde

Air
Concentration

16E+01
26E+OI
9.6E»01
1 1E+OI
75E-OI
1 1E*02
2.3E+OO

Inhalakon
Rate

06
06
06
06
06
06
06

Exposure
Tme

02
02
02
02
02
02
02

Exposure
Frequency

350
350
350
350
350
350
350

Exposure
Duration

30
30
30
30
30
30
30

Body

70
70
70
70
70
70
70

Averaging
Time

25550
25550
25550
25550
25550
25550
25550

Chrome Darfy
Intake (GDI)

1. IE-02
I8E-02
6 BE -02
77E-03
53E-04
77E-02
I6E-03

Stop*
Factor (SF)

29E-02
S3E-02
61E-02
9IE-02
18E-OI
60E-03
30E-OI

RISK.
(CDI'SF)

33E-04
97E04
55E-03
7 1E04
95E-05
46E-04
49E04

TOTAL RISK. 85E-03

Pap* 2



?„;*, TABLE 37
GWINHXIS

GROUND WATER INHALATION PATHWAY (SHOWER MODEL)
CHEMSOL. INC. SITE - FUTURE USE SCENARIO

RISKS TO RESIDENTS < SITE-WIDE!

NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INHALATION EXPOSURE: AdulU

Chrorvc Dady Intake- . Aw X Inhalation X Exposure X Exposure X Exposure X 1 X____I____
(mg/Vg-day) Concentration Rat* Tim* Frequency Durakon Body Weight Averaging Tune

mg/m3 X 0 6 m3/hr X 0 2 hrs/dty X 350 days/year X 30 years XIX I
70 kg 10950 days

Air Inhalation Exposure Exposure Exposure Body Averaging Chrome Daily Reference HQ»
Chemicals________________Concentration Rate____Tune Frequency Durafcon Wetojil______Time Intake (GDI) Dose (RID) CDl/RfD

No selecled chemicals ot potential concern have established chronic inhalation reference doses.
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TABLE 38

GROUND WATER INGESTION PATHWAY
CHEMSOU INC SITE - FUTURE-USE SCENARIO

RISKS TO SITE WORKERS/EMPLOYEES (SITE WIDE!

CARCINOGENS • REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE: Adulla

Chronic Dairy Intake-
(mg/Vg-day)

Chemicals

Benzene
Carbon TelrachJonde
Chloroform
1.20ichloroetane
t.1 DKhtoroelhene
Tnchtoroelhene
Vinyl Chloride
Bis(2-chloroelhyl)etter

Water X Ingeskon X Exposure
Concenlrahon Rale Frequency

mgn X 1 I/day X 250 days/year

Water Ingeston Exposure
Concentration Rale Frequency

2.07E+00 250
3.43E+00
128E+OI
1.49E+OO
I.OOE41
1.S3E+01
3.IOE-OI
2QOE-02

250
250
250
250
250
250
250

X Exposure X
Duraeon

X 25 years X

Exposure
Duration

25
25
25
25
25
25
25
25

1 X 1
Body Weight Averaging Time

1 X t
70kg

Body
Wetgft

70
70
70
70
70
70
70
70

25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (CDI)

72E-03
I2E42
45E02
S2E-O3
35E44
54E-O2
1 IE03
70E-06

Slope
Factor (SF)

29E-02
I3EOI
6 IE-03
8IE02
60E-OI
1 IE-02
19E*OO
1 lEtOO

RISK.
(COI'SF)

2IE-O4
16EXU
27E-04
47E-04
2IE-O4
59E-04
2IE-03
77E05

TOTAL RISK 54E-03

Page 1



2/22/9S TABLE 38
OWIN SWXLS

GROUND WATER INGESTKDN PATHWAY
CHEMSOL. INC SITE - FUTURE USE SCENARIO

RISKS TO SITE WORKERS/EMPLOYEES (SITE-WIDE)

NONCARCINOGENS - REASONABLE MAXIMUM CASE GROUND WATER INGESTON EXPOSURE: Adults

Chrome Dady Intake- Water X Ingesbon X Exposure X Exposure X I XWater X Ingesbon X
Concentration Rate

Exposure X Exposure X ____I____ X ____1____
Frequency Duration Body Weight Averaging Time

X 11/day X 250 days/year X 25 years X 1 1

Chemicals

Acetone
Carbon TetracHoride
Chloroform
1.1 Dichloroelhene
1.2 Dichloroelhene (Total)
Trichloroelhene
Manganese

Water Ingeston Exposure
Concentration Rale Frequency

109E+01
343E+00
128E»01
100E-01
202E+01
153E+01
737E+00

250
250
250
250
250
250
250

Exposure
Duration

25
25
25
25
25
25
25

70kg

Body
Wenfil

70
70
70
70
70
70
70

9125 days

Averaging
Time

9125
9125
9125
9125
9125
9125
9125

Chronic Daily
Intake (CDI)

ME 01
34E02
1 3E01
9 BE 44
20E01
15E4I
72E02

Reference
Dose (RID)

10EOI
70EO4
IOi-02
90E-03
90E-03
60E43
SOE-03

HO-
cotmio

1 IE»00
46E«O1
13EtO1
1 IE-01
22E*O1
25E*01
I4E*OI

HAZARD INDEX I2E*02
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TABLE 39

GROUND WATER INGESTION PATHWAY
CHEMSOL. INC SITE - FUTURE • USE SCENARIO

RISKS TQ CONSTRUCTION WORKERS (SUE WIDE)

CARCINOGENS • REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE

Chrome Daily Intake,
(mgfcg-day)

I IWater X Ingeston X Exposure X Exposure X________ __________
Concentration Rate Frequency Duration BodyWeigN Avenging Tune

Chemicals

Benzene
Cartoon Tetrachtonde
CNorolorm
1,2-Oichtoroelhane
I.I DicMoroetone
Tnchloroelhene
Vinyl ChJonde
Bis(2 -cNoroelhyl)elher

maA X IVday X 65 days/year X 1 year X 1
70kg

Water Ingeslion Exposure Exposure Body
Concentration Rate Frequency Duration Wetf*

207E+OO
3436+00
128E*01
1 49E+OO
1006-01
1536 +O1
310E-01
2006-02

65
65
65
65
65
65
65
65

70
70
70
70
70
70
70
70

X 1
25550 day*

Averaging
Time

25550
25550
25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (GDI)

75C-05
12E-04
47E-04
54E-OS
36EO6
566-04
I IE-05
736-07

Slope
Factor (SF)

2 96 02
I3E-01
61E^>3
01E^»
60601
1 106-02
1BE«00
1 IE*OO

RISK-
(CDI'SF)

22606
166 OS
28606
4 96 06
22606
6 1EO6
2IEOS
80EO7

TOTAL RISK 5 76 05

Pep- 1
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TABLE 39

GROUND WATER INGESTION PATHWAY
CHEMSOL. INC. SITE - FUTURE • USE SCENARIO

RISKS TO CONSTRUCTION WORKERS fSITE-WIDEl

NONCARCINOGENS • REASONABLE MAXIMUM CASE GROUND WATER INGESTION EXPOSURE

Subchronic Darfy Intake-
(mg/kg-day)

Water X Ingeslion X Exposure X Exposure X ____I_____
Concentrabon Rale Frequency Duration BodyWeighl

I

mgl I Vday X 65 days/year X 1 year X 1
70kg

Averaging Time

X_____\_____
365 days

Chemicals
Water

Concenlrakon
Ingeslion

Rate
Exposure
Frequency

Exposure
Duration

Body
Weight

Averaging
Time

Subchronc Daty
Intake (SDI)

Reference
Dos* (RID)

HO.
SOI/RID

Acetone 1D9E+O1
Carbon Telrachlonde 3.43E«OO
Chloroform 1 2BE+O1
l.t Dicntoroetiene t OOE-01
1,2Dichk)roetiene(Total) 202E*O1
Manganese 737E+OO

65
65
65
65
65
65

70
70
70
70
70
70

365
365
365
365
365
365

28E-02
87E43
33E-02
2SE44
5 1EO2

tOE+00
20E-03
1.0E-02
90E-O3
90E-O3
50E-O3

28E-02
44E»00
33E«00
28E-02
57E*00
37E»00

HAZARD INDEX- I 7Et01

Pao-2



TABLE 40
SWOC IPXIS

SURFACE WATER DERMAL CONTACT PATHWAY
CHEMSOL. IMC SfTE - PRESENT USE SCENARIO

RISKS TQ ARFA RESIDENT T P i g a P B S - STREAM IB AND DRAMAfiE DITCH

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (12-17 years)

Chronic Dariy Intake- Water XSkin Surface X Parmeabikly X Exposure X Exposure X Exposure X Conversion X 1 X
(mgAg day) Concentration ATM Constant Tim* Frequency Duration Factor Body Weight Averaging Time

Cherrac*

mgn X 1965 cm2 X crMir X 0.5 hr/day X f MMffM f X a yeera 1

Water Shin Surface Permeability Exposure Exposure Exposure
Concentration Area Constant Time Frequency Duration

< 1L X
tOOOcnO

Conversion
Factor

1 X 1
SSkg

Body
Weight

25650 days

Averaging
Tim*

Chronic Daily
Make (COO

Slope
Facto (SO

RISK.
ICOTSFl

1.2-Dfchtoroelriane 7 OOE-03 1985 5 30E 03 05 26 6 1 OE-03 55 2190 4 6E-06 9 IE-02 4 3E 09
Vinyl Chloride 6 OOE 03 1965 7 30E 03 OS 26 6 1 OE 03 55 2190 7 5E 06 1 9E*00 1 4E 07
B*nio(b)lluoranlhene 5O6E-03 1965 1 20EtOO 05 26 6 1 OE-03 55 2190 7 7E-06 7 3E-01 5 6E 06

TOTAL RISK - 5 6E 06



SWOC TPXLS
TABLE 40

SURFACE WATER DERMAL CONTACT PATHWAY
CHEMSOL. MC SITE PRESENT USE SCENARIO

RISKS TQ ARFA RESinEMTS/TRFSPASSFRS STRFAU IB AMD DRAINAGE PfTCH

NONCARCINOCENS - REASONABLE MAXIMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: CMMren (12-17 years)

Chronic Daily tniake-
(mgAgday)

Chemcate

1X"DiwllOfO*Jln41lp8 (loin)

Cadmium
Manganese

Water XSMn Surface
Concentration Area

mg/l X 1985 cm2

Water SWn Surface
Concentration Area

800E02 1985
180E03 1985
3.10E+00 1985

X Permeabihly X
Constant

X cm/hr X

Pernwaoikly
Constant

100E02
1 OOE 03
100E03

Exposure
Tm

05 hr/day

Exposure
Time

O S
05
05

X Exposure
Frequency

X ••»••*••

Exposure
Frequency

28
28
28

X Exposure
Duration

X B years

Exposure
Duraton

8
6
8

X Conversion X
Factor

X 1L X
1000 cm3

Conversion
Factor

10E43
1 OE-03
1 OE-03

1
^n ,^ . »»J— 1 — ̂DOoy weigf'

1
S5hg

Body
Weight

55
55
55

X 1
K Averaging Time

X 1
2190 days

Averaging
Time

2190
2190
2190

Chronic Da*y
Intake (COO

10E08
23E-09
40E08

Relerence
OosefRtDt

90E03
50E04
50E03

HO-
CDWIO

1 IE 04
48E08
80E04

HAZAROMOEX - 9 2E 04

Page;



SWDCRESM.S

TABLE 41

SURFACE WATER DERMAL CONTACT PATHWAY
CHEMSOL. INC SITE • FUTURE USE SCENARIO

RISKS TO RESIDENTS - STREAM IB AND DRAINAGE DITCH

CARCINOGENS - REASONABLE MAXIMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (12-17 Years)

Chronic Daily Intake- Water XSkln Surface X Permeabitily X Exposure X Exposure X Exposure X Conversion X I X 1
Concentration Area Constant Time Frequency Duration Factor Body Weight Averaging Time

mo/1 X 1965 cm2 X cnVhr X fMfIMf X lltilltl t X 6 years )

Chamicals

1.2 Dichloroelhane
Vinyl Chloride
Benio(b)lkioranihene

Water
Concentration

7 OOE 03
8 OOE 03
S OOE 03

Skin Surface
ATM

1965
IMS
IMS

Permeabibly
Constant

530E 03
730E-03
1 20E+00

Exposure
Tima

05
05
05

Exposure
Frequency

28
28
26

Exposure
Duration

6
6
6

( 1L X
lOTOcmS

Conversion
Factor

1 OE 03
1 OE 03
10E03

1 X 1
55kg

Body
Weignl

55
55
55

2S550days

Averaging
r»ne

25550
25550
25550

Chronic Da*y
Intake (CD«

4 1E4M
64E-0*
66E47

Slope
Factor (SF)

9 IE 02
1 9E*00
73EOI

RISK.
(CDfSF)

37E 10
1 26 06
46E 07

TOTAL RISK. 50E07

NONCARCINOGENS •

Chronic Daily tolrte.
(mg^g-day)

Chemicals

REASONABLE MAXIMUM CASE SURFACE WATER DERMAL CONTACT EXPOSURE: Children (1217 Years)

Water XSJun Surface X PermeaMMy X Exposure X Exposure X Exposure X Conversion X___ 1 _ X__ t ___
Concentration Area Conslanl Time Frequency Durauon Factor Body Weight Averaging T«ne

mg/l X 1965 cm2 X cnVhr X 05 hr/day X initial X Syears X__1L__X _ I __ X__ 1
1000 cm3

1
Ss'hg

Water Skin Surface PeiTOab*ly Exposure
Concentration Area Constant Tvne

1.2 Dichtoroetiene (Total) 6 OOE-02 1985
Cadnmim 1 60E 03 1985
Manganese 3 lOEtOO 1985

Exposure Exposure Conversion Body
Frequency Duration___Factor____Wetflhl

2190 days

Averaging
Time

Chronic DaJy Relerence HQ.
Intake ICDJ Doae (RID) CDWIO

t OOE 02
I OOE 03
1 OOE 03

O S
0 5
O S

28
26
28

I OE 03
I OE 03
10E 03

55
55
SS

2190
2190
2190

1 OE-06
23E49
4 OE-06

90E 03
SOE 04
SOE 03

t IE 04
46E 06
60E 04

HAZARD IMOEX . 9 2E 04



TABLE 42
SOOC-TPJU.S

SEDIMENT DERMAL CONTACT PATHWAY
CHEMSOL. INC SITE - PRESENT-USE SCENARIO

RISKS TO ARFA RFSIQEMTS/TRESPASy flS • STREAM IB AND DRAINAGE PITCH

CARCINOGENS • REASONABLE MAXIMUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: CMMran (1M7 yaara)

Chronic Darty lnlaka> Sadimanl X Conversion > SWn Surlaca X Adharanca X Absorption X Exposure X E»poaura X 1 >____1____
(m0*g day) Concanlralion Factor AIM Factor Factor Fraquancy Duration Body Watghl Averaging Tbna

Chamcab

mg/fcg X

Sadimanl
Concankakon

I 1 kfl >
fMMftff

Convaraton
Factor

SWn Surlaca
A/aa

X 1 mg/cm2 X (uniaaaa) X 26 avants/yr :

Adharanca AbaorpUon Eiposura
Factor Factor Fiaouancy

X 6yaara X

Eiposura
Duration

1
55kg

Body

> 1
25650 days

Avaraglng
Tiro

Chronic Daily Stopa
mtjhafCOn Factor ISR

RISK-
icorsn

Arodor 1248 1 84E*00 1 OE 06 1065 1 006 26 6 55 25550 2 4E-06 7 7E*00 1 0E 07
Arodor 1254 1 OOE«01 1 OE 08 1085 1 006 28 6 55 25550 1 3E-07 7 7E+00 1 OE 06
Arodor 1260 3 80EtOO 1 OE 06 1985 1 006 26 9 55 25550 50E08 7 7E»00 3 BE 07

TOTAL RISK. 1 6E 06

Page



TABLE 42
SODC-TPJUS

SEDIMENT DERMAL CONTACT PATHWAY
CHEMSOL. WC SITE • PRESENT-USE SCENARIO

RISKS TO AREA RESIDENTS/TRESPASSERS • STREAU IB AND DRAIMACf; QffCH

NONCARCMOGENS • REASONABLE MAXIMUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: ChMren (1M7 yaaf* )
Chronfc Da*/Inuk*- Sedimanl X Convaraton X S*un Surface X Adherence X Abeorpton X EipMure X E«poeure X I > 1
(mgftg day) ConceniraHon Factor Area Factor Factor Frequency Duration Body Weigh! Averaging Time

X__1kg__ >1»e5cm2WayX 1 mgCcm2 X (uratteu) X 26 evanto r̂ X 6 year* X I > 1
•f *•••••• 55 kg 2100 day*

Conversion Skin Surlac* Adherence Abeorplion Eipo*ur* Eipocure Body Averaging Chronic Daily Reference HQ-
Chamical*________ConceniralMn Factor_____Area_____Factor Factor Frequency Duration Weight_____Tim* HafcefCDO Do*e<R*3) CDVfVD

PCS* da noi curranlly haw atlabacliad noncardnoganlc toricMy vahia*. No otiar Mtoctod chamical* ol potoniiat concern hav* Miabkcrwd dermal atworpaon lactor*.



SDDCfCSXlS
TABLE 43

SEGMENT DERMAL CONTACT PATHWAY
CHEMSOL. INC SfTE - FUTURE USE SCENARIO

PÎ KS TO RESIDENTS STREAM IB AMD DflAMAGE PqCH

CARCINOGENS • REASONABLE MAXIMUM CASE SEDIMENT DERMAL CONTACT EXPOSURE: ChNeVen (1M7 years)

Chronic Da*/ Wato- Sedimenl X Conversion > SWn Surface X Adherence X Absorption X Eiposure X Eiposure X ___1
(mpyfc**^)

Chamicab

Arodor 1246
Aroctor 1254
Arodor 1260

Conc*nlr abort

mo/kg >

Sadlmanl
Conoanlralion

1 64E«00
1.00E+01
360E+00

Factor Araa

t 1 kg > 1985 cmZ/diy
•MMM*ff

ConvartkM
Factor

roEoe
IDEM
t.OE-06

SUnSurlaca
Araa

1985
1985
1085

Factor Factor Fraquancy

X 1 mg/crn2 X (unrttow) X 20 •v«Ma/yr )

Adharanca Absorption Expoaura
Factor Factor Fraouancy

1
1
1

006
006
006

26
26
26

Duration

X 6yaan X

Eipoaura
Duration

6
6
6

Body WalgM

1
Ukg

Body
Waigrtl

55
55
55

Averaging Tbna

> 1
25590 day*

Averaging
Tbnt

25550
25550
25550

Chronic Daily
Hahaicm

24E06
13E07
50E06

Slopa
Factor (SF)

77E»00
77E*00
77E*OO

RISK.
(cocsn
1 BE 07
1 OE 06
39E 07

_
I

TOTAL RISK. I 6E 06

NONCARCMOGENS • REASONABLE MAXIMUM CASE SEDMENT DERMAL CONTACT EXPOSURE: Children (12-17 years)

Chronic Daily (nuke- Sedimenl X Conversion > SUn Surface X Adherence X Absorption X Eiposure X Eiposure X __ J _ > _ I
Concentration Factor Area Factor Factor Frequency Duration Body Weight Averegmg f m

mo/kg __ !hfl __ > 1905 ttn2/day X 1 mo/cm2 X (uratow) X
ItliifiH

Chemcab
SadiriMnl Conv«riion Start Surface Adhw«nca Abwxptton Eipocur* Eipoaura Body

Coocanuauon Factor_____ATM____Faaor Factor FOQU^VCY Puraaoo Wxoril

PCBa do not currantly hav* aclablWwd noncarcinoowik: toiuory values No o*wr aatoctod ch«mcato ol potar

* _ 1 __ > ___ I _
2l«fday«

Avaragng
Tin»

Cfwonc Da*y Ralaranc*
PoaKfUPI

HO.
COWIO

»n haw d* •I atworp

Pagel
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APPENDIX P

CENTRAL TENDENCY CALCULATIONS

CHM OO2 24li



NONC. •<OCENS

CENTRAL T; NDE/'- ' ~«LCULATION
SURFACE SOIL IN 4 PATHWA Y

CHEMSOL. INC SITE - K... .c USE SCENA
RISKS TO RESIDENTS

Chemicals
Arsenic

.r«lrtWAV,..-~«wi.. INC SITE -K... .c USE SCENARIO
RISKS TO RESIDENTS IN IQT JA,

REASONABLE MAXMUM CASE SURFACE SOIL MGEST1ON EXPOSURE: Children (04 year*)

Sot X (ngesbon X Conversion X Fracaon X Exposure X Exposure X ___1_____ X________\______
Concentration Rale Factor Ingested Frequency Duration Body Weight Averaging Time

mg/kg X 100 mg/Uay X _ 1 hg_ X t X 350 days/year X Shears X <
1000000 mg (onrttess)Sot

Mercury
HQ,

- 't-u<:

"^WOINDEX. 74E-Ot

Page 1



7/31*6 (
SSIN«ES>

TABLE 21

CENTRAL TENDENCY CALCULATION
SURFACE SOIL INGESTION PATHWAY

CHEMSOL, INC SITE - FUTURE USE SCENARIO
RISKS TO RESIDENTS IN LOT IB

CARCINOGENS • REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: CMMrwt (0 - 6 year*)

1 XChrome Daily Intato-
.mg/kg-day)

Chemicals

AkJnn
DwMnn
Arodor 1248
Arodor 1254
Arodor 1260
Arsenic

Soil X Inflection X Conversion X Fraction X Exposure X Exposure X ___1___X ____1_____
Concentration Rate Factor Ingested Frequency Duration Body Weight Averaging Time

mg/kg X

Sot
Concentration

100 mo/day

Ingestion
Rate

X 1kg X 1 X
1000000 mg

Conversion
Factor

(unMess)

• Fraction
Ingested

350 days/year X 6 years X

Exposure Exposure
Frequency Duration

1 X 1
15kg

Body
Weight

25550 days

Averaging
Time

Chronic Daily
Intake (CDI)

Slope
Factor (SF)

RISK.
(CDTSF)

1 78E.OO
4 10E-01
317E.01
1 57E»01
398E«01
369E.OO

too
100
100
100
100
100

1 OE46
10E06
10E06
I.OE-06
1 OE 06
1 OE 06

350 days/year
350 days/year
350 days/year
350 days/year
350 days/year
350 days/year

6
6
6
6
6
6

15
IS
15
15
15
15

25550
25550
25550
25550
25550
25550

9 BE 07
2 2E 07
1.7E-05
86E06
2.2E-05
20E06

1 7E*01
1 6E+01
77E>00
77E*00
77E+00
1 75E»00

I.7E-05
36E 06
1 3E 04
6 6E 05
1 7E 04
35E 06

TOTAL RISK . 3 9E 04

Page 1



7/31*

ss-*- cxis

NONCARCINOGENS • REASONABLE

TABT
CENTRAL TENDENCY CALCULATION
SURFACE SOIL INGESTON PATHWAY

CHEMSOL, INC SITE FUTURE4JSE SCENARIO
RISKS TO RESIDENTS IN LOT IB

MAXMUM CASE SURFACE SOIL MGESTION EXPOSURE: Children (0-« year»)
onronic Uady in
(mgAg-day)

Chemicals
AkJon
DwkJnn
Antimony
Arsenic
Cadmium
Chromium VI
Manganese
Mercury
Thafeum
Vanadium

laKe- Sot X
Concentration

mg/kg X

Sot
Concentration

1 78E»00
4 IDE 01
8 26EtOO
3 69E»00
343E»00
1 32E*01
1 20E»03
2 I5E.OO
480E 01
706E»Ot

Ingesbon
Rale

100mg/dey

Ingesbon
Rato
100
100
100
100
100
100
100
100
100
100

X Conversion X Fri
Factor Ing

X 1kg X
1000000 mg (urn

Conversion Fra
Factor Inch

10E06
10E06
10E06
10E06
10E06
10E 06
10E 06
IDE -06
10E06
10E-06

ickon X Exposure X
•sled Frequency

1 X 350 days/year X
Hess)

ckon Exposure
isied Frequency
1 350 days/year
1 350 days/year
I 350 days/year
1 350 days/year

350 days/year
350 days/year
350 days/year
350 days/year
350 days/year
350 days/year

Exposure X
Duration

6 years X

Exposure
Duration

6
6
6
6
6
6
6
6
6
6

1 X
Body Weight

1 X
15kg

Body
Weight

15
15
15
15
15
15
15
15
15
15

1
Averaging Time

1
2190 days

Averaging
Time
2190
2190
2190
2190
2190
2190
2190
2190
2190
2190

Chronic Daily Reference
Intake (CDI) Dose(RfD)

1 IE 05 30E05
26E06 S.OE-OS
53E OS 40E-04
2.4E-05 30E04
22E05 IDE 03
84E05 50E03
77E03 50E03
1.4E-05 30E04
3 IE 06 8.0E-05
45E04 70E 03

HAZARD INDEX -

HO.
CDI/RID
38E 01
S2E02
13E 01
79E 02
22E02
1 7E02
1 5E*00
46E02
38E 02
64E02

24E»00

Page 2



SS-MRt .JU.S
CENTRAL TENDENCY CALCULATION

SURFACE SCHL NHALATION PATHWAY
CHEMSOL. WC SfTE - FUTURE USE SCENARO

RISKS TO RESIDENTS (INSIP̂  AMD OUTSIDE RESIDENCE M LOT IB

0NCARCINOGENS • REASONABLE MAXIMUM

Chronic Daily (make. Sol X Soil
(mg/kg<tay) Concen. Concen

mg/kg X •••••••••

Susp
Soil Soil

Cherncals Concen. Concen.

Manganese
Mercury

•••••••
••••••• ••"•••••

CASE SURFACE SOIL

X Resp X Inhateton X
Fraction Rale

X (unites*) X 0 83 m&hr X

Resp Inhateton
Fraction Rale

1
1

003
003

INHALATION

Exposure X
Time

12hn/day X

Exposure
Time

12
12

EXPOSURE • Cblldn

Exposure X Exposure
Frequency Duration

350 days/yr X 8 years

Exposure Exposure
Frequency Duration

3SOdays/yr 8
8

m (04 years)

X Conv X
Factor

X Ikfl X
1000000 mg

Conv.
Factor

1 OE 06
1 OE 08

1
Body Wl

1
15kg

Body
Weight

15
15

X 1
AvgingThna

X 1
2190 days

Averaging
Time

2190
2190

Chronic DaJy
Intake (CDI)

43E06
1.5E-00

Reference
Dose (RID)

14E05
88E-05

HO.
CDffllD

30E01
1 7E04

HAZARD MDEX - 3 OE 01

Pagel



I/7O«S I
SSSB IN4k.

NONCARCINOGENS

Chrome Daily Intake*
(mg/Kg day)

TABLE

CENTRAL TENDENCY CALCULATION
SURFACE/SUBSURFACE SOIL INGESTION PATHWAY

CHEMSOU INC SITE FUTURE USE SCENARIO
RISKS TO RESIDENTS - EFFLUENT DISCHARGE I INF

REASONABLE MAXIMUM CASE SURFACE SOIL INGESTION EXPOSURE: Children (0-6 yeara)

Soil X Ingeston X Conversion X Fraction X Exposure X Exposure X___1___X_ 1______
Concentration Rale Factor Ingested Frequency Duration Body Weight Averaging Time

mg/Kg X 100 mo/day X.__Ug _ X 1 X 350 days/year X 6 year* X 1
tOOOOOO mg (unittess) 15kg

1
2190 days

Chemicals
Sot

Concentration
Ingeston

Rate
Conversion

Factor
Fraction
Ingested

Exposure
Frequency

Exposure
Duration

Body
Weight

Averaging
Time

Chronic Daily
Intake (CDQ

Reference
DoM(RfD)

HO-
CDI/RID

Arsenic
Barium
Beryllium
Manganese
Mercury
ThaNmm
Vanadium
Zinc

3 IDE+00
2 14E»02
1 83E+00
1 23E+03
1 S9E+00
1 66E»00
4 11E+01
4 10E+02

100
100
100
100
100
100
100
too

1.0E-06
10E06
10E06
1.0E-06
t.OE-06
1.0E-06
10E06
10E-06

350 days/year
SSOdays^ear
350 days/year
350 days/year
350 days/year
350 days/year
350 days/year
350 days/year

6
6
6
6
6
6
6
6

15
15
15
15
15
15
15
15

2190
2190
2190
2190
2190
2190
2190
2190

20E-OS
1 4E 03
12E05
79E03
10E-05
1 1E05
26E-04
26E-03

30E-04
70E02
60E03
SOE-03
30E04
8.0E05
7.0E-03
30E01

66E 02
20E02
23E-03
1 6E+00
34E 02
1 3E 01
3 BE 02
87E03

HAZARD INDEX . 1 9E+00

j-

Pagel



SSS8 HHESttX 1ACTC M.S
CENTRAL TENDENCY CALCULATION

SURFACE/SUBSURFACE SOi, MHALATION PATHWAY
CHCMSOt. MC STTE FUTURE USE SCENARIO

IS TO R F E N T a xsif* AND c r t p p-tf NC • EFH.UEMT DISCH
NONCARCINOOENS • REASONABLE MAXIMUM CASE SURFACE SO*. MHALATION EXPOSURE • CnMdren (04 yeert)

Chronic Daily Make- Sol X Sol X Resp X Inhskiton X Exposure X Exposure X Exposure X Conv X 1 X __ 1
Conctn Conctn fitcton R*M Tkm Frequency Duration Factor BodyWI Avglng Time

mg/hg X MMfMM X (unMets) X OKI mMw X 12hra/day X 350dey*/yr X eyeara X t kg X 1 X
1000000 mg 15kg 2100 days

Sup
Sol Sol R*tf Wtatollon Eipotur* Eipoeura Exposure Conv Body Averaging Chronic Defy Reference HO*

CherocaH ________ Concen. Concen Fracton ___ Rale _____ Tfcne Frequency Dmalton ____ Factor ____ Weighl ___ Time ___ htaKe (COO Dose (RID) CDfflO

Manganese ffflttf 6 5E 03 1 0 S3 12 SSOdiysAyr 6 1 OE-Ofl IS 2100 5 IE-06 1.4E-05 37E 01
Mercury Ittlttt 6 5E-03 1 013 12 350diy*>i 6 1.0E-06 15 2100 7.0E-00 « «E 05 a IE-05

HAZARD IMDEX . 3 7E 01

Pagel



TABV
CENTRAL TENDENCY CALCULATIONS

GROUND WATER INGESTON PATHWAY
CHEMSOL, INC SITE FUTURE USE SCENARIO

RISKS TO RESIDENTS (SITE-WIDE!

CARCINOGENS • REASONABLE MAXIMUM

Chronic Daily Intake- Water X
(moyVgday)

Chemicals

Benzene
Carbon Tetrachtoride
Chloroform
1.2 Dtchloroeftane
1.1 Dtchkxoetnene
Trichkxoethene
Vinyl Chtonda
Bis(2-criloroeihyi)ett«er

Concentration

mg/1 X

Water
Concenfration

207E+00
343E»00
1 28E«01
1 48E.OO
100E4>1
1 53E.01
3 10EXM
200E 02

CARCINOGENS • REASONABLE MAXIMUM

Chronic Darfy Intake-
(mg/Kg«lay)

Chemical*

Benzene
Carbon Tetachtoride
Chloroform
1.2 Dtchkxoetiane
1 . 1 Dichkxoethene
Trichkxoethene
Vinyl Chloride
Bis(2 chloroethyl)ether

Water X
Concenfration

mgl X

Water
Concenft-ation

207E+00
343E+00
1 28E+01
1 49E+00
100E-OI
153E+01
310E-OI
200E-02

CASE GROUND WATER

(ngetbon X Exposure
Rate

MlAday

Ingeslion
Rate

4

Frequency

X 3SOdayi/year

Exposure
Frequency

3SOday*^MT
ttOdey*/year
3SOd^«^ew
3SOd^«/y*ar
aSOdays^Mr
3SOday*^ear
350 day t^ew
360dayt/yee/

CASE GROUND WATER

Ingetbon
Rate

07 I/day

(ngectkM)
Rate

07
07
07
07
07
07
07
07

X Expoture
Frequency

X 350dayt/year

Exposure
Frequency

350
350
350
350
350
350
350
350

WOESTION

X Exposure
Durabon

X 9 years

Exposure
Duration

MGESTION

X Exposure
Duration

X 6 yean

Exposure
Duration

6
6
6
6
6
6
6
6

EXPOSURE: Adult*

X 1 X 1
Body Weight

X t
70kg

Body
Weight

70
70
70
70
70
70
70
70

Averaging Time

X 1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (COO

5 IE 03
85E03
32E02
3 7E 03
2 SE 04
3 BE 02
76E04
4 9E 05

Slope
Factor (SF)

29E 02
1 3E 01
6 IE 03
9 IE 02
60E 01
1 1E42
1 9E»00
1 1E+00

TOTAL RISK -

RISK.
(CDI'SF)

15E04
1 IE 03
1 9E 04
3.3E-04
1 5E 04
42E04
1 5E 03
54E05

38E 03

EXPOSURE: Children (0-« year*)

X 1
Body Weight

X t
15kg

Body
Weight

, 15
1 15

15
15
15
15
15
15

X 1
Averaging Time

X 1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550
25550
25550

Chronic Dairy
Intake (CDI)

79E03
1 3E 02
49E02
57E03
38E04
59E-02
1 2E03
77E05

Slope
Factor (SF)

29E02
13E01
6 IE 03
9 IE-02
60E01
1 IE 02
1 9E+00
1 1E+00

RISK.
(CDI'SF)

23E04
1 7E03
30E04
52E04
23E 04
65E04
23E 03
84E05

TOTAL RISK 60E03
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GWINRESCTCXIS
CENTRAL TENDENCY CALCULATIONS

GROUND WATER INGESTON PATHWAY
CHEMSOL, INC SITE • FUTURE USE SCENARIO

RISKS TO RESIDENTS (SITE WIDE>

ONCARCINOGENS • REASONABLE MAXIMUM CASE

Chronic Da*y Intake-
(mg/fcgday)

Chemicals

Aceione
Carbon Telrachlonde
Chloroform
1.1 DichkMoetnene
1.2 Ochtoroethene (Total)
Trtchkxoethene
Manganese

Water X Ingesbon X
Concentration Rale

mg/l X 141/day X

Water Ingesbon
Concentabon Rate

109E»01
343E.OO
1 28E.01
1 OOE 01
202E.01
1 53E.01
737E»00

GROUND WATER

Exposure X
Frequency

350 days/year X

Exposure
Frequency

350
350
350
350
350
350
350

MGESTtON

Exposure X
Duration

9 yean X

Exposure
Duration

EXPOSURE:

1
Body Weight

1
70kg

Body
Weight

70
70
70
70
70
70
70

Adults

X 1
Averaging Time

X 1
3285 days

Averaging
Time

3285
3285
3285
3285
3285
3285
3285

Chronic Dairy
Intake (CDI)

2 IE 01
6.6E-02
25E 01
1.9E-03
39E 01
2.9E-01
1.4E-01

Reference
Dose (RID)

IDE 01
70E04
1 OE 02
90E 03
90E03
60E 03
50E03

HO.
CDI/RfD

2 lEtOO
94E*01
25E.01
2 IE 01
43E*01
4 9E+01
28E»01

HAZARD INDEX

NONCARONOGENS

Chrome Daily Intake.

REASONABLE UAXMUM CASE GROUND WATER INGESTION EXPOSURE: ChHdren (0-6 years)

Water X Ingetbon X Exposure X Exposure X 1 X 1 _

24E*02

(mgykg-day)

Chemicals

Acetone
Carbon Tetachkxida
CWorolorm
1.1 Dichloroethene
1.2 Dichtoroetnene (Total)
Trtchlofoethene
Manganese

Concentrabon

mgl X

Water
Concentabon

109E+01
343E+00
1 28E+01
1 OOE 01
202E+01
1 53E»01
737E+00

Rate

0.7 (May

Ingesbon
Rate

07
07
07
07
07
0.7
0.7

Frequency

X aSOdays^ear

Exposure
Frequency

350
350
350
350
350
350
350

Duration

X 6 years X

Exposure
Duration

6
6
6
6
6
6
6

Body Weight Averaging Time

1 X 1
15kg

Body
Weight

15
15
15
15
15
15
15

2 190 days

Averaging
Tme

2190
2190
2190
2190
2190
2190
2190

Chronic Daily
Intake (CDI)

49E01
1 5E01
57E01
4.5E-03
9.0E-01
69E-01
3.3E41

Reference
Dose (RID)

1 OE 01
70E-04
10E02
90E 03
90E03
60E03
S.OE-03

HO.
CDI/RfD

49E*00
22E+02
57E+01
50E-01
1 OE+02
1 1E+02
66E*01

HAZARD INDEX 56Et02
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GW INtk,. -

Equation:

CENTRAL TENDENCY CALCULATIONS
GROUND WATER INHALATION PATHWAY (SHOWER MODEL)

CHEMSOL. INC SITE FUTURE USE SCENARIO
RISKS TO RESIDENTS (SITE WIDE!

C(a) » Concenfrakon ol contaminant m Mr (mg/m3)
C(aMAX) • Majomum concentration ol conlamnanl n air (mo/m3)
11 • Time ol shower (hr)
12 - Tim after shower (hr)

Benzene
Carbon Tetachkxide
Chloroform
1.2 Dichtoroelhane
t.t Dichloroelhene
Trichloroelhene
Vinyl Chloride

c<«) *
(mo/m3)

1 6E»01
26E»01
96E+01
1 1E*01
75E-01
1 1E+02
23E»00

|C(aMAXX2 x
(mgftn3)

07E+00
1 6E.01
60E«01
70E»00
4.7E-OI
72E+01
I.SEtOO

"1
(hr)

02
02
02
02
02
02
02

t iqaMAX) x
(n>o/rn3)

1 9E»OI
32E+01
1 2E+02
1 4E*01
94E01
1 4Et02
29E*00

12)
(hr)

03
03
03
03
03
03
03

/ (11 + 12)
(hr)

O S
05
O S
05
O S
05
05

Equation:

Chemtcate:
Benzene
Carbon Tefracnloride
Chkxolorm
1,2 Dichtoroelhane
1.1 Dichloroelhene
Trichloroelhene
Vmyl Chloride

C<aMAX) - Maximum air concenkaton in barroom (mo/m3)
C(w) . Water concer*aion (mgfl)
I - Fraction volotarod (unideM)
F(w). Water Row rate (Vhr)
V(a) - Batwoom volume (m3)

CfaMAX) •
(mp/m3)

1 9E*01
32E+01
1 2E+02
1 4E+OI
94E-01
1 4E+02
2.9E+00

JC<w)
(mp>1)

207E*OO
343E+00
1 28E+01
1 49EtOC
100E01
1 53E*01
310E01

X 1 X
(unitots)

075
075
075
075
075
075
0.75

F(w)
(Mv)

750
750
750
750
750
750
750

(hr)

02
02
02
02
02
02
02

V(a)
(m3)

12
12
12
12
12
12
12

-fc.
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GWINHCTCXLS

CENTRAL TENDENCY CALCULATIONS
GROUND WATER INHALATION PATHWAY (SHOWER MODEL)

CHEMSOL, INC SITE FUTURE USE SCENARIO
RISKS TO RESIDENTS (SITE WIDE>

CARCINOGENS • REASONABLE MAXIMUM CASE GROUND WATER MHALATION EXPOSURE: Adult*
Chrorac Darfy Intake.
(mg/Kgxtoy)

Air X Inhalation X Exposure X Exposure
Concentration Rale Time Frequency

X Exposure X 1 X 1
Duration Body Weight Averaging Time

Chemicals

Benzene
Carbon Tefrachtoride
Chloroform
1.2 Dichkxoe thane
1.1 Dichloroelhene
Thchloroethene
Vinyl Chloride

mg/m3 X 06 m3/hr X 0 12 hrs/day X 175 days/year )

Air Inhalation Exposure Exposure
Concentration Rait Time Frequency

1 6E+01
26E+01
96E»01
1 IE*01
7.5E-OI
1 1E+02
23E+OO

06
06
06
06
06
06
06

0 12
0 12
0 12
0 12
0.1.;
0 12
0 12

175 days/year
175 days/year
175 days/year
175 days/year
175 days/year
175 days/year
175 days/year

( 9 years X

Exposure
Duration

9
9
9
9
9
9
9

1
70kg

Body
Weight

70
70
70
70
70
70
70

X 1
25550 days

Averaging
Time

25550
25550
25550
25550
25550
25550
25550

Chronic Daily
Intake (GDI)

IDE 03
16E 03
6 IE 03
70E-04
48E 05
70E03
15E04

Slope
Factor (SF)
29E42
S3E-02
8 1EX)2
9 1E42
18EX)1
60EX>3
30E-01

RISK.
(CDTSF)

29EOS
87E05
49E04
63E05
86E06
42E-05
44E05

TOTAL RISK - 7 7E 04
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Chronic Da*

~"tn*«jl, INC «5ll '*••" ^«IMWAY

———« B«^ ̂  ̂ n^^^^^
VVassr x

_ ff

'"chlofoethene
Chloride

•OOE-OI
153E>0|
3IOE-OI
200E-02

OSl'dby
OSfcfcy
05 l̂ oby
051/d.y

fgiienc

250
250
250
250
250
250
250
250

25
25
25
25
25
25
25
25

70
70
70
70
70
70
70
70

25550
25550
25550
25550
25550
25550
25550
25550

3.6E-03
60E-03
22E02
26E-03
I7E04
27E02
5.4E-04
3.5E-05

28E-02
13E-01
6IE-03
9 IE 02
60E-OI
« IE-02

IE*00

IDE 04

24E04
10E04
29E04
tOE-03
38E05

TOTAL RISK. 2 7E.03



L
GW IN SWCTC XIS

NONCARCINOGENS •

Chrome Daily Into**.

TABL

CENTRAL TENDENCY CALCULATION
GROUND WATER INGESTON PATHWAY

CHEMSOL. INC SITE FUTURE USE SCENARIO
RISKS TO SITE WORKERS/EMPLOYEES (SITE WIDE)

REASONABLE MAXIMUM CASE GROUND WATER MGESTON EXPOSURE: Adult.

1 X 1Water X
Concenlraeon

Ingeskon X
Rate

Exposure
Frequenc,

X Exposure X_
Duration Body Weight Averaging Time

mg/l X OSVday X 250 days/year X

Chemicals Concentrason
Ingesbon

Rale

Acetone 109E »01 05 Vday
Carbon Tekachtoride 3 43E «00 05 Vday
Chloroform 1 28E»01 OSVday
1.1 Dichkxoelhene 1 OOE-Ot OSVday
1.2 DichloroetMne (Total) 202E«01 OSVday
Tnchhxoettwne 1 53E+01 OSVday
Manganese 737E»00 OSVday

Exposure
Frequency

250
250
250
250
250
250
250

25 years X

Exposure
Duration

1 X 1
70kg

Body
Weight

91 25 day*

Averaging
Time

Chronic Daily
Intake (CDI)

Reference
Dose (RIO)

HO.
CDI/RID

25
25
25
25
25
25
25

70
70
70
70
70
70
70

9125
9125
9125
9125
9125
9125
9125

53E-02
1 7E 02
63E 02
49E 04
99E 02
7 5E 02
3.6E-02

10E-01
7.0E-04
10E02
90E03
90E03
60E-03
50E-03

HAZARD INDEX

S3E-01
24E»01
63E+00
5.4E-02
1 lEtOI
1 2E»0|
72E+00

62E+01
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Revised 8/93

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN NEW JERSEY

An ENDANGERED SPECIES is any species thac is in danger of extinction
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species that is likely to become an endangered
species within the foreseeable future throughout all or a significant portion
of its range.

Sturgeon, shortnose*

FISHES

Acipenser brevirostrun

Turtle. Atl. Ridley*
Turtle, green*
Turtle, hawksbill*
Turtle, leatherback*
Turtle, loggerhead*

REPTILES

Lepidochelvs kempii
Chelonia mydas
Eretmochelys imbricata
Dermochelys coriacea
Caretta caretta

E
T
E
E
T

BIRDS

Eagle, bald
Falcon, Am. peregrine
Falcon, Arctic peregrine
Plover, piping
Tern, roseate

Haliaeetus leucocephalus
Falco peregrinus anatum
Falco peregrinus tundrius
Charadrius melodus
Sterna dougallii dougallii

E
E
T
T

Bat, Indiana
Cougar, eastern
Whale, blue*
Whale, finback*
Whale, humpback*
Whale, right*
Whale, sei*
Whale, sperm*

MAMMALS

Hvotis sodalis
Felis concolor couguar
Balaenoptera musculus
Balaenoptera phvsalus
Megaptera novaeangliae
Balaena glacialis
Balaenoptera borealis
Phvseter catodon

E
E+
E
E
E
E
E
E

CHH
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INVERTEBRATES

Dwarf wedge mussel
Beetle, northeastern beach tiger
Butterfly, Mitchell satyr
American burying beetle

Alasmidonta heterodon
Cicindela dorsalis dorsalis
Neonvrnpha m. mitchellii
Nicrophorus americanus

E+
T+
E+
E+

PLANTS

Pogonia, small whorled
Swamp pink
Orchid, eastern prairie fringed
Knieskern's beaked-rush
American chaffseed
Joint-vetch, sensitive
Pigweed, sea-beach

Isotria medeoloides
Helonias bullata
Platanthera leucophaea
Rhynchospora knieskernii
Schwalbea americana
Aeschvnomene virginica
Amaranthus pumilus

E
T
T+
T
E
T
T+

STATUS:

E: endangered species
T: threatened species
+: presumed extirpated
PE: proposed endangered
PT: proposed threatened

Except for sea turtle nesting habitat, principal responsibility for
these species is vested with the National Marine Fisheries Service.

Note: for a complete listing of Endangered and Threatened Wildlife and
Plants refer to 50 CFR 17.11 and 17.12, July 15, 1991)

CUM



Revised 12/93

CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES in categories 1 and 2 are species that appear to warrant
consideration for addition to the List of Endangered and Threatened Wildlife
and Plants. Although these species receive no substantive or procedural
protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the
environmental planning process.

Species

Turtle, bog
Terrapin, northern diamondback
Snake, northern pine
Duck, harlequin
Rail, Black
Shrike, migrant loggerhead
Sparrow, Henslow's
warbler, cerulean
Bat, eastern small-footed
Rabbit, New England cottontail
Shrew, long-tailed
Shrew, Tuckahoe masked
Uoodrat, eastern

Category

VERTEBRATES
Clemmvs muhlenbergii 2
Halaclemvs terrapin terrapin 2
Pituophis melanoleucus melanoleucus 2
Histrionicus histrionicus 2
Laterallus iamaicensis 2
Lanius ludovicianus migrans 2
Afnmodramus henslovii 2
Dendroica cerulea 2
Myotis subulatus leibii 2
Sylvilagus transitionalis 2
Sorex dispar 3C
Sorex cinereus niericulus 2
Neotoma floridana magister 2

INVERTEBRATES

Beetle, cobblestone tiger
Butterfly, regal fritillary
Butterfly, tawny crescent
Dragonfly, banded bog skimmer
Dragonfly, ^xtra-striped snaketail
Moth, Albarufan dagger
Moth. Buchholz's dart
Moth, Daecke's pyralid
Moth, Hebard's noctuid
Moth, Lemmer's pinnion
Moth, precious undenting
Moth, Carter's noctuid
Moth, annointed sallow noctuid
Moth, buck
Skipper, Eastern beardgrass
Skipper, grizzled
Skipper, rare
Mussel, brook floater
Mussel, green floater
Mussel, yellow lamp

Cicindela marginipennis
Speyeria idalia
Phyciodes batesi
Wllliansonia linCneri
Qphiogomphus anomalus
Acronicta albarufa
Aerotis buchholzi
Crambus daeckeellus
Erythroecia hebardi
Lithophane lemmeri
Catocala pretiosa
Spartiniphaga carterae
Pvreferra ceromatica
Hemileuca sp.
Atrvtone arogos arogos
Pvrgus vyandot
Problema bulenta
Alasmidonta varicosa
Lasmigona subviridis
Lampsilis cariosa

2*
2*
2
2*
2
2
2
2
3C
2
2
2*
2
2
2*
2
2
2
2

CHM 002 24 ?H



PLANTS

Lakecress
Bur-marigold
Sedge, variable
Sedge, Schweinitz's
Spring beauty
Tick-trefoil, ground-spreading
Boneset, pine barrens
Spurge, Darlington's
Everlasting, clammy
St. Johnswort, Barton's
Butternut
Rush, New Jersey
Blazingstar
Spicebush
Lobelia, Eoykin's
Micranthemura, Nuttall's
Bog asphodel
Panic grass, Hirst's
Pondweed, algae-like
Plum, Alleghany
Meadoubeauty, awned
Bulrush, Long's
Morning-glory, Pickering's
Sea blite
Verbena

Armoracia lacustris 3C
Bidens bidentoides var. bidentoides 2
Carex polvmorpha 2
Carex schveinitzii 2
Claytonia vireinica var. hammondiae 2
Desmodium humifusum 2
Eupatorium resinosum 2
Euphorbia purpurea 2
Gnaphalium macounii 3B
Hypericum adpressua 2
Juglans cinerea 2
Juncus caesariensis 2
Liatris borealis 2
Lindera subcoriacea 2
Lobelia bovkinii 2
Hicranthemum micranthemoides 2*
NartheciiL-n arcericanum 1
Panicun hirstii 2
Potamogeton confervoides 2
Prunus alleghaniensis 2
Rhexia aristosa 2
Scirpus longii 2
Stylisna pickeringii 2
Suaeda rolandii 2
Verbena riparia 2*?

STATUS:

1 Taxa lac which the Service currently has substantial information to support the appropriateness of
proposing 13 list th* spades as threatened or enJir.gered. Development and publication of proposed
rules on these species Is anticipated.

2 Taxa for which information now In possession of the Service indicates that proposing to list the
species as threatened or endangered is possibly appropriate, but for which conclusive data are not
available to support proposed rules at this tine.

35 Nt.Tiei that, on th* basis of current taxononlc undt;*tanding, do not represent distinct tajca meeting
L.- • A.-.'i it'.r....-jr\ c.: "spjcies." Such supposed ^u:_ cou.d be rcevdiuatea in tne iut-r* on the
basis of new information.

3C Tax* that have proven to be nor* abundant than previously b*li*v*d and/or those that are not subject
to any identifiable threat. If further research or changes In habitat Indicate a significant decline
in any of these tajca, they auy be reevaluated for possible inclusion in categories 1 or 2.

PE Proposed Endangered species

FT: Proposed Threatened species

• indicetes those species whose continued existence is In doubt.

? Indicates those species for which occurrence In N*w Jersey is questionable.

Note: for complete liftings of taxa under review, refer to Federal Register Vol. 56, Mo. 225, Nov. 21, 1991
(Animal) and Vol. 58. Mo. 188. September 30. 1993 (Plants).
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Ecological Services
927 North Main Street (Bldg. Dl)
Pleasantville, New Jersey 08232

IN REPLY REFER TO:

ES-94/95 Tel: 609-646-9310
FAX: 609-646-0352

May 27, 1994

Ms. Nancy Zygmont
COM Federal Programs Corporation
107-F Corporate Boulevard
South Plainfield, New Jersey 07080

Dear Ms. Zygmont:

This letter responds to your May 13, 1994 request to the U.S. Fish and
Wildlife Service (Service) for information on the presence of federally-listed
endangered and threatened species within the vicinity of the Chemsol site, a
National Priorities List site located in Piscataway Township, Middlesex
County, New Jersey.

Authority

This response is provided pursuant to the Endangered Species Act of 1973 (87
Stat. 884, as amended; 16 U.S.C. 1531 et seq.) to ensure the protection of
endangered and threatened species and is intended to assist your assessments,
investigations, and planning being conducted pursuant to Section 104(a) of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
(P.L. 96-510 94 Stat. 2767) as amended by the Superfund Amendments and
Reauthorization Act (42 U.S.C. 9601 et seq.). These comments do not represent
any position the U.S. Department of the Interior may adopt concerning possible
injury to natural resources under the Department's trusteeship nor do they
relieve responsible parties from liabilities outlined under Section
107(a)(4)(C) of CERCLA.

Listed Species

Enclosed are current summaries of the federally-listed and candidate species
in New Jersey for your information. There are two known occurrences of the
federally-listed threatened plant, swamp pink (Helonias bullata), within eight
miles of the project site, including one within six and one-half miles. Swamp
pink typically occurs in forested wetlands, although occurrence in scrub /
shrub wetlands is known. Threats to swamp pink include direct loss of its
wetland habitat due to filling or draining, and indirect degradation of its
habitat due to sedimentation, erosion, disruption of groundwater hydrology,
and adverse impacts to water quality.
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In accordance with Section 7(a)(2) of the Endangered Species Act, an
assessment of potential direct, indirect, and cumulative impacts is required
for all federal actions that may affect listed species. The Service's
National Wetlands Inventory (NWI) map (Plainfield, New Jersey quadrangle)
indicates that palustrine forested wetlands occur within the Chemsol site.
Therefore, swamp pink could occur on forested wetlands within the project
site. If any such wetlands would be directly or indirectly affected by
project activities, the Service requests a vegetative survey of these affected
areas to determine the absence or presence of swamp pink. The results of the
survey, including the survey method used and the qualifications of the
surveyor, must be forwarded to this office for review to determine if further
consultation pursuant to Section 7 (a)(2) of the Endangered Species Act is
necessary.

Other than swamp pink and an occasional transient bald eagle (Haliaeetus
leucocephalus) or peregrine falcon (FaLco peregrinus), no other federally-
listed or proposed threatened or endangered flora or fauna are known to occur
in the vicinity of the project site.

Candidate Species

Candidate species are species under consideration by the Service for possible
inclusion on the List of Endangered and Threatened Wildlife and Plants.
Although these species receive no substantive or procedural protection under
the Endangered Species Act, the Service encourages federal agencies and other
planners to consider candidate species in the project planning process.

The State's Natural Heritage Program (NHP) provides the most up-to-date
information for candidate species in New Jersey, as well as maintaining
information on State-listed species. The NHP may be contacted at the
following address:

Mr. Thomas Breden
Natural Heritage Program
Division of Parks and Forestry
CN 404
Trenton, New Jersey 08625
(609/984-0097)

Should the NHP data search reveal the presence of any candidate species on the
site, the Service must be contacted to ensure that these species are not
adversely affected by project activities.

Further information on New Jersey's State-listed wildlife species may be
obtained from the following office:

CHH 002 2431



Mr. Larry Niles
Endangered and Nongame Species Program
Division of Fish, Game and Wildlife
CN 400
Trenton, New Jersey 08625
(609/292-9400)

Wetlands

As previously stated, the Service's NWI map (Plainfield, New Jersey
quadrangle) indicates that palustrine forested wetlands occur within the
proposed Chemsol site. Wetlands provide habitats for a variety of migratory
and resident species of fish and wildlife. Direct threats to wetlands include
draining and filling for development. The integrity of wetlands are also
vulnerable to indirect threats, such as increased sedimentation, decreased
water quality, and loss of adjacent upland buffer habitats to development.
The Service discourages activities in and affecting the Nation's wetlands that
would unnecessarily damage, degrade, or destroy the values associated with
them. The Service recommends that special consideration be given during
project planning to avoid any direct or indirect impacts on wetlands within
the Chemsol site.

Project activities in freshwater wetlands may require a State permit from the
New Jersey Department of Environmental Protection and Energy pursuant to the
Clean Water Act and the Freshwater Wetlands Protection Act (N.J.S.A. 13:9B-1
et seq.). Thus, if work is proposed in wetlands, the following office must be
contacted to determine State permit requirements:

Land Use Regulation Program
Department of Environmental Protection and Energy
CN 401
Trenton, New Jersey 08625-0401
(609/292-1235)

Information contained in this letter and additional information obtained from
the aforementioned sources represents the public interest for fish and
wildlife resources and should warrant full consideration in the project
planning process. The Service requests that no part of this letter be taken
out of context and if reproduced, the letter should appear in its entirety.

Please contact Eric Schrading of my staff if you have any questions or require
further assistance regarding federally-listed threatened or endangered
species.

Sincerely,

John C. Staples
Assistant Supervisor

Enclosures

CHM
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES
IN NEW JERSEY

An ENDANGERED SPECIES is any species that is in danger of extinction
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species that is likely to become an endangered
species within the foreseeable future throughout all or a significant portion
of its range.

Sturgeon, shortnose*

FISHES

Acipenser brevirostrum

Turtle, Atl. Ridley*
Turtle, green*
Turtle, hawksbill*
Turtle, leatherback*
Turtle, loggerhead*

REPTILES

Lepidochelys kempii
Chelonia mydas
Eretmochelys imbricata
Dermochelys coriacea
Caretta caretta

E
T
E
E
T

BIRDS

Eagle, bald
Falcon, Am. peregrine
Falcon, Arctic peregrine
Plover, piping
Tern, roseate

Haliaeetus leucocephalus
Falco peregrinus anaturn
Falco peregrinus tundrius
Charadrius melodus
Sterna dougallii dougallii

E
E
T
T
E

MAMMALS

Bat, Indiana
Cougar, eastern
Whale, blue*
Whale, finback*
Whale, humpback*
Whale, right*
Whale, sei*
Whale, sperm*

Mvotis sodalis
Felis concolor couguar
Balaenoptera musculus
Balaenoptera phvsalus
Megaptera novaeangliae
Balaena glacialis
Balaenoptera borealis
Phvseter catodon

E
E+
E
E
E
E
E
E
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Revised 12/93

CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES in categories 1 and 2 are species that appear to warrant
consideration for addition to the List of Endangered and Threatened Wildlife
and Plants. Although these species receive no substantive or procedural
protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the
environmental planning process.

Species

Turtle, bog
Terrapin, northern diamondback
Snake, northern pine
Duck, harlequin
Rail, Black
Shrike, migrant loggerhead
Sparrow, Henslow's
Warbler, cerulean
Bat, eastern small-footed
Rabbit, New England cottontail
Shrew, long-tailed
Shrew, Tuckahoe masked
Woodrat, eastern

Category

VERTEBRATES
Clemravs muhlenbergii 2
Malaclemvs terrapin terrapin 2
Pituophis melanoleucus melanoleucus 2
Histrionicus histrionicus 2
Laterallus jamaicensis 2
Lanius ludovicianus migrans 2
Ammodramus henslowii 2
Dendroica cerulea 2
Myotis subulatus leibii 2
Svlvilagus transitionalis 2
Sorex dispar 3C
Sorex cinereus nigriculus 2
Neotoma floridana magister 2

INVERTEBRATES

Beetle, cobblestone tiger Cicindela marginipennis
Butterfly, regal fritillary Speyeria idalia
Butterfly, tawny crescent Phvciodes batesi
Dragonfly, banded bog skimmer Williamsonia lintneri
Dragonfly, sxtra-striped snaketail Oohiogomphus anomalus
Moth,
Moth,
Moth,
Moth,
Moth,
Moth,
Moth,
Moth,
Moth,
Skipper
Skipper
Skipper
Mussel, brook
Mussel, green

Albarufan dagger
Buchholz's dart
Daecke's pyralid
Hebard's noctuid
Lemmer's pinnion
precious underwing
Carter's noctuid
annointed sallow noctuid
buck

Eastern beardgrass
grizzled
rare

floater
floater

Mussel, yellow lamp

Acronicta albarufa
Agrotis buchholzi
Crambus daeckeellus
Ervthroecia hebardi
Lithophane lemmeri
Catocala pretiosa
Spartiniphaga carterae
Pvreferra ceromatica
Hemileuca sp.
Atrytone arogos arogos
Pvrgus wvandot
Problema bulenta
Alasmidonta varicosa
Lasmigona subviridis
Lampsilis cariosa

2
2*
2*
2
2*
2
2
2
2
3C
2
2
2*
2
2
2*
2
2
2
2
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DEPARTMENT OF ENVIRONMENTAL
PROTECTION AND ENERGY

CHRISTINE TODD WHITMAN _„ Divisj0k
rl °f Pf r,ks *nd_ f0'6"^ ROBERT C,. Office of Natural Lands Management H.UBCKI v..

Governor Commissioner
Trenton, NJ 08625-0404

Tel. #609-984-1339
Fax. #609-984-1427

June 13, 1994

Nancy Zygmont
COM Federal Programs Corporation
107-F Corporate Boulevard
South Plainfield, NJ 07080

Re: Chemsol Site

Dear Ms. Zygmont:

Thank you for your data request regarding rare species information for the
above referenced project site in Piscataway Township, Middlesex County.

The Natural Heritage Data Base does not have any records for rare plants,
animals, or natural communities on the site. The attached list of rare species
is from records in the general vicinity of the project site (within approximately
2 miles). Additionally, enclosed is a list of rare species and natural
conurunities which have been documented from Middlesex County. If suitable
habitat is present at the project site, these species have potential to be
present. If you have questions concerning the wildlife records or wildlife
species mentioned in this response, we recommend you contact the Division of
Fish, Game and Wildlife, Endangered and Nongame Species Program.

In order Co red flag the general locations of documented occurrences of rare
and endangered species and natural communities, we have prepared computer
generated Natural Heritage Index Maps. Enclosed please find these maps for the
Plainfield USCS quadrangle.

PLEASE SEE THE ATTACHED 'CAUTIONS AND RESTRICTIONS ON NHP DATA'.

Thank you for consulting the Natural Heritage Program. The attached invoice
details the payment due for processing this data request. Feel free to contact

New Jersey Is An Equal Opportunity Employer • Printed on Recycled and Recyclable Paper
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us again regarding any future data requests.

Sincerely,

Thomas F. Breden
Coordinator/Ecologist
Natural Heritage Program

cc: Lawrence Niles
Thomas Hampton
NHP File No. 94-4007454

CHM 002 243f,



1
13 JUN 1994

GENERAL VICINITY OF PROJECT SITE
RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN

THE NEW JERSEY NATURAL HERITAGE DATABASE

NAME COMMON NAME FEDERAL STATE
STATUS STATUS

REGIONAL CRANK
STATUS

SRANK DATE OBSERVED IDENT.

**• Vertebrates
AMNODRANUS HENSLOWII
•ARTRAMIA LONGICAUDA
LANIUS LUDOVICIANUS MlGRANS

HENSLOU'S SPARROW
UPLAND SANDPIPER
LOGGERHEAD SHRIKE

C2

C2

G4 SI
G5 SI
G4G5T3T4 SI

1963-77-77 Y
1955-77-77 Y
1991-08-21 Y

*** Vascular plants
RANUNCULUS PUSILLUS LOW SPEARWORT G5 52 1982-06-04

4 Records Processed
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10

Generalized Natural Heritage Index Map
Generalized Locations for Rare and Endangered Elements of Natural Diversity

i Documented Location
i Known Precisely
A B C

Documented Location
Known Within 1.5 Miles

E F

Major Roads
Municipalities

NOTE: This is ntx a compicic map of rare and endangered species habitat for this area. It reflects
data on known occurrences compiled as of the above dale. It includes both historically and recently
documented habitat. Additional occurrences may be found on unsurvcycd habitat. For more
information, contact the Office of Natural Lards Management. OMOt. Trenton. NJ 08615

APRIL 1994
Updated qrnianniially

61
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Fish and Wildlife Enhancement
.'.REPLY REFER TO: 9*7 Nonh Main Street (Bldg. Dl)

Pleasamville. New Jersey 08232
Tfl:

ES-91/98 FAX: 609-644-OJS2

June 21, 1991

Mr. Robert W. Hargrove, Chief
Environmental Impacts Branch
U.S. Environmental Protection Agency
26 Federal Plaza
New York, Mew York 10278

Dear Mr. Hargrove:

This letter responds to your May 30, 1991, request to the Fish and Wildlife
Service (Service) for information on the presence of federally listed and
proposed endangered and threatened species within the project area of the
Chemsol, Inc. National Priorities List Site, located in Piscataway Township,
Middlesex County, New Jersey.

This response is provided pursuant to the Endangered Species Act of 1973 (87
Stat. 884, as amended; 16 U.S.C. 1S31 et seq.) to ensure the protection of
endangered and threatened species and is intended to assist your assessments,
investigations and planning being conducted pursuant to Section 104 (a) of the
Comprehensive Environmental Response, Compensation and Liability Act as
amended by the Superfund Amendments and Reauthorization Act. These comments
do not represent any position the U.S. Department of the Interior may adopt
concerning possible injury to natural resources under the Department's
trusteeship.

The federally threatened plant species Helonias bullata (swamp pink) is
documented to exist in forested wetlands approximately 6 miles from the
project sice. A review of the Service's National Wetland Inventory map of the
Plainfield,"New Jersey Quadrangle indicates palustrine forested wetlands on
the project site. Since swamp pink favors forested wetland habitats, it may
be present on the project site. If wetlands will be impacted by the proposed
project, we recommend that a survey be conducted to determine the absence or
presence of swamp pink. The results of the survey should be forwarded to this
office for review.

Except for the possible occurrence of swamp pink and an occasional transient
Bald Eagle (Haliaeetus leucoceohalus) or Peregrine Falcon (Falco pereerinus),
no other federally listed or proposed threatened or endangered flora or fauna
are known to occur at the project site. Enclosed is a summary of federally
listed and candidate species in New Jersey for your information. Candidate
species are those species under consideration by the Service for possible
inclusion on the List of Endangered and Threatened Wildlife and Plants.
Although these species receive no substantive or procedural protection under
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. :he Endangered Species Ace, the Service encourages federal agencies and other
f planners to consider candidate species in the project planning process. The
New Jersey Natural Heritage Program provides the most up-to-date data source
for candidate species in the State, as veil as maintaining information on

/ State listed species, and may be contacted at the following address:

Mr. Thomas Breden
Natural Heritage Program
Division of Parks and Forestry
CN 404
Trenton, New Jersey 08625
(609/984-0097

Should the Natural Heritage Program data search reveal the presence of any
candidate species on the site, the Service should be contacted to ensure that
these species are not adversely affected by project activities.

Further information on State listed species may be obtained from the following
office:

Ms. JoAnn Frier-Murza
Endangered and Nongame Species Program
Division of Fish, Game and Wildlife
CN 400
Trenton, New Jersey 08625
(609/292-9101)

In regard to potential wetland impacts, the specific extent of wetlands on the
project site can only be determined by on-site inspection. Wetlands provide
habitat for a variety of migratory and resident species of fish and wildlife.
Thus, the Service discourages activities in and affecting the Nation's
wetlands that would unnecessarily damage, degrade or destroy these habitat
values. Without detailed project information, we are unable to provide a more
extensive review of the project proposal at this time. Project activities in
wetlands may require federal and State permits from the U.S. Army Corps of
Engineers pursuant to the Clean Water Act (33 U.S.C. 1344 et seq.) and the New
Jersey Department of Environmental Protection pursuant to the Freshwater
Wetlands Protection Act (N.J.S.A. 13:9B-1 et seq.). The Department of
Environmental Protection, through the Freshwater Wetlands Protection Act, can
provide a letter of interpretation stating if wetlands are present on the site
and verifying the delineation of any wetland boundary line. Thus, if work is
proposed in wetlands, the following offices should be contacted to determine
permit compliance:

Regulatory Branch
U.S. Army Corps of Engineers
New York District
26 Federal Plaza
New York. New York 10278-0090

' (212/264-90530

CHM OO2 2441



Division of Coastal Resources
Department of Environmental Protection
CN 401
Trenton, New Jersey 08625-0401
(609/984-0853)

Information contained in this letter and additional information obtained from
the aforementioned sources represents the public interest for fish and
wildlife resources and should warrant full consideration in the project
planning process. The Service requests that no part of this letter be taken
out of context and if reproduced, the letter should appear in its entirety.

Please contact Dana Peters of my staff if you have any questions or require
further assistance regarding threatened or endangered species.

Sincerely,

Clifford G. Day
Supervisor

Enclosures
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revised 5/90

FEDERALLY ENDANGERED AND THREATENED SPECIES
IN NEW JERSEY

An ENDANGERED SPECIES is any species which is in danger of excinccion
throughout all or a significant portion of its range.

A THREATENED SPECIES is any species which is likely to become an endangered
species within the foreseeable future throughout all or a significant porricn
of its range.

Sturgeon, shortnose*

FISHES
Acisenser brevirostrum

Turtle, Atl. Ridley*
Turtle, green*
Turtle, hawksbill*
Turtle, leacherback*
Turtle, loggerhead*

REPTILES
Leoidochelvs kemoii
Chelonia mvdas
Eretmochelvs imbricata
Deraochelvs coriacea
Caretta caretta

E
T
E
E
T

Eagle, bald
Falcon, Am. peregrine
Falcon, Artic peregrine
Plover, piping
Tern, roseate

BIRDS
Haliaeetus leucocephalus
Falco pereyrinua anatun
Falco perefrinus tundrius
Charadrius melodus
Sterna doueallii dougallii

E
E
T
T
E

Whale, blue*
Whale, finback*
Whale, humpback*
Whale, right*
Whale, sei*
Whale, sperm*

MAMMALS
Balaenoptera musculus
Balaenopcera ohvsalus
Megaptera novaeanyliae
Balaena ylaeialta
Balaenopcera borealls
Phvsecer catodon

E
E
E
E
E
E
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E. Chemsol. Inc.
1. Swamp PInk
a. Habitat Comparison
Forested wetlands have been mapped within this site. These wetlands are

most likely not appropriate habitat for swamp pink due to the fact that this
community 1s mapped on a mineral hydrlc soil, the Parslppany series. Swamp
pink prefers highly organic muck soils.

b. Existing Records
The NJDEPE Natural Heritage Program database does not have any records of

the species on the site or within the Bound Brook watershed. The USFWS In
their consultation letter dated June 21, 1991 (Appendix A) Indicates a swamp
pink record within 6 miles of the site. However, the Chemsol Inc. site
appears to be beyond the established range of swamp pink (Figure 1). The
USFHS record must be south of Plscataway within the known range of the
species. In addition, the NJDEPE and the Army Corps of Engineers have not
Identified Plscataway Township as a municipality with a documented record of
swamp pink.

c. Recommendation
Forested wetlands are mapped on-$1te, however, based on characteristics

of the mapped hydrlc soil, this wetland 1s not typical of swamp pink habitat.
In addition, there are not existing records for swamp pink from this
municipality. Although Swamp pink may occur within six miles of the site, it
1s not known to occur in Plscataway Township. Based on these considerations,
a field survey of the Chemsol Inc. site 1s not recommended.
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IV. FIELD SURVEY RATIONALE
In this section the information on the habitat requirements for swamp

pink and Knieskern's beaked-rush are compared to existing habitats mapped for
the NPL sites. Based upon the presence of suitable habitat and documented
locations for these species, a recommendation is made concerning the necessity
of conducting a field survey of the site. Table 3 summarizes the results of
the site review process.

<:>, .,..t. if •<•(..*-,



On-site Habitat Studies

.1™;. —r r;:vi;;,,:rr:, ».•
envlron»enta, Stud1es appear to have ^^ « «t ds No other
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»«y "t OvA: Dm* Hen Variant undy loam
EoA: EKngton Variant undy loan

ESA: EKngton Variant-Urban tend complex

KWB: KinetviMe.Urban Und complex
Pa: Parwpp«ny uh loam

» RFA: ReavMc-Urban Und complex

FIGURE 7C: SCS SOILS MAPPING
CHEMSOL, INC. SITE

SOURCE: SCS. MIDDLESEX COUNTY SURVEY, 1987, SHEETS 246

N

SCALE: V = 1660'

EcolSciences, Inc.
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FIGURE 7B: USFWS NWI MAPPING
CHEMSOL, INC. SITE

SOURCE: USFWS; Pl/UNFKLD. NEW JERSEY QUAD; 1976

-40-

SCALE: r = 2000'

EcolSciences, Inc.
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The major components of the remedial action include the following:

o Installation of a groundwater collection and extraction system for
removal of contaminated groundwater from the perched zone and upper
bedrock aquifer;

o Installation of an on-site treatment plant to treat the groundwater;
and

o Disposal of the treated groundwater in an on-site surface water
body.

3. Existing Happing of Environmental Conditions
a. USFHS NHI Mapping

_ The USFWS NWI mapping (USFHS, Plalnfield Quadrangle,_ 1976) shows
palustrine forested wetlands characterized by broad-leaved deciduous species
(PF01) in the north-central and northeastern parts of the site (Figure 7B).

b. SCS Soils Mapping
According to the Hlddlesex County Soil Survey (1987) prepared by the SCS,

three soil series and two soil complexes are mapped on-s1te (Figure 7C). The
soil series include the Ounellen variant, the Ellington variant and Parsippany
soils. The soil complexes are Klinesvilie-Urban Land and Reavilie-Urban
Land. The Parsippany series 1s mapped in association with the drainage
features in the undeveloped portions of the site. This series 1s poorly
drained, with a seasonal high water table from 0-1 foot. Outside of the
drainages in the southern half of the site, the soil complexes are mapped.
These other mapping units are not classified as hydrlc soils. The Parsippany
series 1s classified as a hydrlc soil by the National Technical Commmittee for
Hydrlc Soils (1987).• — •

c. N3DEPE Hetlands Mapping
According to the wetlands mapping prepared by the NJOEPE (Hap Nos. 0611

and 0613). all of the undeveloped portions of the site consist of wetlands.
The forested areas are mapped as palustrine forested wetlands characterized by
broad-leaved deciduous species (PF01C). The "C" 1s a hydrology modifier and
refers to a seasonally wet wetland. The undeveloped portions of the property
that are not forested are mapped as palustrine emergent wetlands characterized
by persistent species (PEH1B). The "B" refers to a hydrologlcal regime
characterized by soil saturation, but surface water 1s seldom present.

CHM
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FIGURE 7A: SITE LOCATION

CHEMSOl, INC.

BOTH SITE AND STUDY AREA
INDICATED BY SHADING

________SOURCE: (JSCS. PLAJNFELD. NEW JERSEY QUAD; 1981

N

SCALE: 2000'

EcolSciences, Inc.
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Jersey (Figure 7A). The site is located within a developed landscape and
surrounded by a mix of commercial, industrial and residential areas. A
Reading railroad right-of-way is adjacent to the site's southern boundary.
The western half of the site contains three razed concrete foundations
representing the remnants of the Chemsol solvent recovery and waste
reprocessing facility. The eastern half of the site is undeveloped.
According to the FFS (1991), three tributaries to Bound Brook are located
within the site.

In the 1950's and 1960's. the Chemsol site was occupied by a chemical
reprocessing firm known at various times as Chemsol Corporation and Chemsol,
Inc. Operations at the site included solvent recovery and waste
reprocessing. The owner was ordered by the Township to cease"operations in
1964. The plant was dismantled the following year (1965) and operation
ceased. In September 1983. the site was placed on the NPL.

Numerous site Investigations have been conducted on behalf of the site
owners, under ACOs by the NJDEPE. Organic and Inorganic compounds have been
detected 1n the site soil and groundwater. Furthermore, sampling of private
(residential) wells, located downgradlent of the site Indicates the presence
of organic contaminants in these wells.

Based on the hydrogeologic tests conducted pursuant to the FFS (1991).
two water-bearing zones have been Identified: a perched water zone in the
overburden and a water table 1n the bedrock zone. Volatile organic compounds,
sem1vo1at1le organic compounds. Inorganic compounds, and pesticides were
detected in both the perched zone and the water table (bedrock) zone.

2. Proposed Remedial Action
A remedial plan has been proposed for the purpose of preventing further

migration of site-related contaminated groundwater 1n the perched and shallow
bedrock water bearing zones.

-37- CHM 002 2452



revised 9/90

CANDIDATE SPECIES IN NEW JERSEY

CANDIDATE SPECIES are species which appear to warrant consideration for addition to the
List of Endangered and Threatened Wildlife. Although these species receive no substantive
or procedural protection under the Endangered Species Act, the Service encourages federal
agencies and other planners to give consideration to these species in the environmental
planning process.

Turtle, bog
Terrapin, northern diamondback
Snake, northern pine
Shrike, migrant loggerhead
Bat, eastern small-footed
Rabbit, New England cottontail
Shrew, long-tailed
Shrew, Tuckahoe masked
Woodrat, eastern

VERTEBRATES
Clemmvs muhlenberyi 2
Malaclemvs terrapin terrapin 2
Pituophis melanoleucas melanoleucas 2
Lanius ludovicianua miyrans 2
Hvotis subulatus leibit 2
Svlvilayus transitionalia 2
Sorex dispar 2
Sorex cinereua ntyriculus 2
Neotoma floridana aaelster 2

Beetle, northeastern beach tiger
Beetle, cobblestone tiger
•Butterfly, Mitchell satyr
Butterfly, regal fritillary
Butterfly, tawny crescent
Dragonfly, banded bog skinner
Moth, Albarufan dagger
Moth, bucholz' dart
Moth, Daecke's pyralid
Moth, Hebard's noctuid
Moth, Leaner's noctuid
Moth, precious underwing

INVERTEBRATES
Ciclndela dorsalts dorsalis
Cicindela maryinipennia
Neonvrepha mitchelli
Soeveria idalia
Phvciodes batesl
Williamsonia lintneri
Acronicta albarufa
Ayrotis bucholzi
Crambus daeckeellus
Ervthroecia hebardi
Lithophane lemneri
Catocala pretiosa

PE
2
2
2
2
2
2
2
2*
2
2
2

Beaked-rush. Knleskern's
Blazingstar
Bog asphodel
Boneset, Pine Barrens
ulrush, Long's
..utternut

PLANTS
Rhvnchospora knieskernii
Liatria borealis
Nartheeiua americanua
EupatoriuB restnosua
Sctrous longii
Juelana clnerea

PT
2
1
2
2
2
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The following sections describe the sites and study areas in the context
of their potential to support swamp pink, or Knieskern's beaked-rush. A
general site description and brief history is provided, including the current
remediation proposals, followed by a description of the existing mapping for
the site and a description of any other relevant on-s1te habitat studies.
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III. SITE DESCRIPTIONS
This chapter provides descriptions of each of the nine NPL sites

identified by the USFWS as of concern for swamp pink and Knieskern's
beaked-rush. These sites and their corresponding section are:

A.
B.
C.
D.
E.

- F.
_ a.

H.
I.

Chemsol Inc., Plscataway Township, Middlesex County

The site descriptions represent a synthesis of Information pertaining to
existing conditions on each of the sites. Sources of Information include but
are not limited to:

o Interviews with the EPA Remedial Project Managers (RPMs) for each of
the sites.

o Rl/FS Reports and Records of Decision (RODs) for the sites;
o Existing mapping for each of the sites Including:

United States Geological Survey (USGS) 7.5 minute series
topographic quadrangles;

- USFHS National Hetlands Inventory (NWI) mapping;
U.S. Department of Agriculture, Soil Conservation Servite (SCS)
County Soil Surveys;
New Jersey Freshwater Hetlands Mapping, prepared pursuant to the
New Jersey Freshwater Hetlands Protection Act, where"available;

1 Pine Barrens Vegetation Geography mapping prepared- for the New
*~ Jersey State Museum (McCormlck and Jones,** 1973), where

appropriate; and
o Miscellaneous site specific reports, where available.

For purposes of this discussion, the site refers to the area of the
dumping, stockpiling of waste, etc. In some cases this area is referred to by
municipal block and lot. The study area, on the other hand, refers to the
area of contamination, I.e., the area subject to direct Impacts due to the
proposed remediation plan. Typically, the study area 1s larger than, and
inclusive of. the site.
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Includes sweet pepperbush, swamp azalea (Rhododendron viscosum). winterberry,
hlghbush blueberry, swamp sweetbells (Leucothoe racemosa). smooth alder,
sweetbay, greenbrier and bayberry (Hvrlca sp.). Hebaceous associates include
pitcher plant (Sarracenia purourea). blue flag iris (Iris versicolor). golden
club, cinnamon fern, swamp dewberry (Rubus hisoidus). swamp candles
(Lvsimachia terrestris). Virginia chain fern (Hoodwardia virainiana). skunk
cabbage and netted chain fern (Hoodwardia areolata).

B. Knieskern's Beaked-rush
- 1. Background

Knieskern's beaked-rush (Rhvnchospora knieskernii) is an annual plant
endemic to the Pine Barrens region of New Jersey. The plant was first
discovered by Peter D. Knieskern, M.D. in Ocean County, New Jersey in 1843
(Store, 1973) who originally labelled the specimens as Rhvnchospora gravana.
The species description was not published until John Carey did so in 1847
(Carey 1847), naming it after Dr. Knieskern. Currently, 27 occurrences exist
in four counties of New Jersey: Atlantic, Burlington, Monmouth, and Ocean.

An early-successional obligate hydrophyte and poor competitor,
Knieskern's beaked-rush inhabits sparsely vegetated, muddy substrates of
bog-iron, clay, peat, sand, and gravel. Suitable habitat Is maintained in
early successional stages by natural or human-induced forces. The number of
extant occurrences has declined to 27 from the total record of 41 sites. The
decline of this species is attributed to the loss of the required specific
open habitat due to vegetative succession, development, and commercial and
agricultural activities. Knieskern's beaked-rush was listed as a federally
threatened species on July 18. 1991 (USFWS, 1991). The species "has also been
lifted as endangered by the State of New Jersey (NJDEPE.-~ 1990) and as
threatened or endangered by the Pinelands Commission (Pinelands Commission,
1987). Figure 1 shows the occurrence of Knieskern's beaked-rush by township
1n relation to the NPL sites.

2. Description
Knieskern's beaked-rush 1s a grass-Uke annual member of the sedge family

(Cyperaceae), although 1n some relatively stable habitats It may be a
short-11ved perennial. The plant 1s 1n fruit from late July to September. It
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Table 1 (continued)

Herbs(continued)
Eoulsteum svlvatlcum Equlsetum
LVCODUS vlrqlnicus Virginia bugleweed
Orontlum aouatlcum Golden club
Osmunda dnnamomea Cinnamon fern
Sphagnum spp. Sphagnum moss
Svmplocarpus foetldus Skunk cabbage

'source: USFWS Swamp P1nk Recovery Plan (1992)
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TABLE 1

Vegetation Associates of Helonlas bullata

Trees
Acer rubrum
Chamaecvparls thvoldes
Larlx larldana
Magnolia vlrglnlana
Nvssa svlvatlca
P1cea marlana
P1tea rubens
Plnus r1o1da
Plnus strobus
Tsuqa canadensls

Shrubs
Alnus serrulata
Ilex amblgua
Ilex vertlcinata
Kalmla Iat1fol1a
Llndera benzoin
Rhododendron arborescens
Rosa oalustrls
Sambucus canadensls
Vacdnlum constablel
Vacdnlum corvmbosum
Viburnum casslnoldes

Red maple
Atlantic white cedar
Amerdan larch
Sweetbay magnolia
Black gum
Black spruce
Red spruce
Pitch pine
Eastern white pine
Eastern hemlock

Red alder
Caroline holly
Wlnterberry
Mountain laurel
Splcebush
Smooth azalea
Swamp rose
Elderberry
Mountain blueberry
Hlghbush blueberry
Withered

Harbs
Aster punlceus
Aster radula
Carex colTlnsH
Carex folUculata
Carex murlcata
CUntonla boreal 1s
Cootls trlfolla

Purple-stemmed aster
Rough-leaved aster
Col 11ns1 sedge
Long sedge
Lesser prickly sedge
Yellow cllntonia
Gold thread

CHM
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FIGURE 2 : LINE DRAWING OF
r__ SWAMP PINK (Helonias builata)
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seed maturation (USFWS, 1991). Plants bloom as early as March and often last
until May, with seed production occurring in June (USFHS, 1991).

The fruit capsule is 3-lobed, papery, 3-5 mm long and 8-10 mm wide, with
an Inverted heart shape and consisting of many ovules. The ovule opens Into
six lobes releasing linear-shaped seeds that are 5 mm long with appendages at
both ends (USFHS, 1991). A line drawing of the plant 1s presented 1n Figure 2.

3. Habitat Requirements
Swamp pink 1s an obligate hydrophyte (USFWS, 1992). The technical

manuals typically describe swamp pink, habitat as swamps and bogs (Stone, 1911;
Gray, 1950; BrUton & Brown. 1952; Gleason, 1963; Hough. 1983)'. In Brown's
19TD description of the species, he notes Its occurrence 1n New*Jersey as 1n
shady swamps on headwater streams and cold swamps in the pines. According to
Brown (1910) ". ..Helonias thrives best in a shaded swamps, often In a tangle
of cat-briar and alder, where Us roots may go deep Into the soft muck." More
specific habitats are recorded 1n the USFWS. National Wetlands Inventory (NWI)
database (1992). In addition to swamp* and bogs, the following habitats are
noted: low woods; open deciduous swamps; cedar swamps; spruce bogs; add
bogs; add woods; and sphagnous woodlands. The USFWS Recovery Plan for swamp
pink (1992) notes Us habitat as: swampy forested wetlands bordering
meandering streams; headwaters wetlands; sphagnous, hummocky, dense Atlantic
white cedar swamp; Blue Ridge swamps; meadows; bogs; and spring seepage areas.

The habitats listed above have a common hydrology characterized by
frequently or permanently saturated soils. In addition, as noted by Brown
(1910), associated soils area usually organic mucks. The mucks may overlie a
sandy or gravelly subsoil (Sutter. 1982; USFWS, 1992). Such 40{ls are poorly*- •
or very poorly drained with a seasonal high water table at the surface for
long or very long periods.

Table 1 presents vegetative associates of swamp pink Identified In the
USFHS Recovery Plan (1992). Based on the Contractor's experience 1n New
Jersey, swamp pink occurs 1n red maple-or Atlantic white cedar-dominated
wooded swamps. Subordinate canopy spedes Include black gum and sweetbay.
These swamps are also characterized by a very dense woody understory that

-7- CHM



New Jersey supports over half of the total world population of the
species. In New Jersey, only 71 extant populations remain of 139 historic
records (USFHS, 1991). Because of this, the species has been listed as
endangered by the State of New Jersey (NJDEPE, 1990) and as threatened or
endangered by the Plnelands Commission (Plnelands Commission, 1987). Figure 1
shows the range of swamp pink 1n New Jersey relative to the NPL sites. Since
1980, populations have been confirmed 1n eleven counties: Atlantic.
Burlington, Camden, Cape May, Cumberland, Gloucester, Middlesex, Monmouth,
Morris, Ocean and Salem (USFWS, 1991). A historical record Is known from
Mercer County, (Rutgers University. Chrysler Herbarium, 1992).

2. Description
Swamp pink. 1s a perennial herb of the lily family (LlUfceae) (USFWS,

1992) with an evergreen basal rosette of six to twelve, flat, parallel-veined,
lanceolate to elongate, spatulate leaves, 0.9-2.5 decimeters (dm) long to 2-4
centimeters (cm) wide, narrowed to a broad petiole (Figure 2). Leaves at time
of flowering are not more than one fifth the size they afterwards attain
(NJNHP, 1990) typically Increasing 1n length to 4 dm or more as the season
progresses. During the winter months, the leaves He flat or slightly raised
from the ground, and are often hidden by fallen leaf litter (USFHS, 1992). In
the center of the rosette, the flowerhead and leaves of the next season are
tightly rolled together appearing like a large button (Brown, 1910). The
winter leaves, although evergreen, often turn reddish brown In color (USFHS.
1992) or are edged or tipped with brown (Brown, 1910). Newly emerging spring
leaves are bright green 1n color (Peterson, 1990).

The Inflorescence 1s a terminal raceme consisting of 30-50" (37.5 mean)
fragrant flowers each about 1 cm wide produced in early spring Tatop a hollow
scape (Sutter. 1982). The entire Infloresence 1s 3-10 cm long and about 3 cm
thick (NTNHP, 1990). Individual flowers have pedicels which are very short at
first, elongating to 4-8 millimeters (mm). The perianth Is composed of six
spatulate-oblong, pink to lavender segments that are 5-9 mm long and 1-2 mm
wide. As the Inflorescence elongates, the perianth persists and retains a
pink color suffused with green (USFHS. 1991). The sparsely bracteate.
blue-green (Brown, 1910) scape arises from the basal rosette and may grow from
a height of 2-9 dm at the time of flowering to 1.5 meters (m) at the time of

-5-



II. NATURAL HISTORY
This chapter provides technical background Information pertaining to

swamp pink and Knieskern's beaked-rush, including detailed descriptions of the
plants and their habitat requirements. It represents a review of existing
information on these plants. Sources of information included, but were not
limited to:

o Technical Manuals such as Gray's Manual of Botany (1950), New Britton
& Brown Illustrated Flora (1952), Manual of Vascular Plants (1963)
and New Jersey Hild Plants (1983);

o Scientific Journals such as Castanea, Bartonia and Rhodora;

o USFWS Government Publications such as the Swamp P1nk and Knleskern's
- - Beaked-rush Recovery Plans, Endangered Species Technical Bulletin and

Endangered and Threatened Hildlife and Plants (50 CFR);

o Rutgers University Chrysler Herbarium specimens;

o U.S. Army Corps of Engineers Public Notice on swamp pink;

o Unpublished documents such as the Draft Stewardship Abstract for
Swamp P1nk (New Jersey Natural Heritage Program) and records from the
Plant Species Database (USFHS, National Wetlands Inventory).

The following sections provide background information for each of the
species and a description of the species and their preferred habitats.

A. Swamp P1nk
1. Background
Swamp pink (Helonias bullata) was first collected 1n the mid 1700's 1n

New Jersey and subsequently 1n eight other eastern states, I.*,* New York,
Pennsylvania. Delaware, Maryland, Virginia, North Carolina, South Carolina and
Georgia. Historically, more than 200 records exist, with" 122 extant
(presently occurring) populations known from six states (USFWS, 1991).
Widespread drainage and development of eastern wetlands has resulted in
significant population decline and serious habitat threats to this plant. In
response to this threat, the USFWS proposed to 11st swamp pink as a threatened
species on February 25, 19B8 (USFWS. 1988b). Formal adoption of the listing
as threatened was published in the Federal Register on September 9. 1988
(USFWS, 1988a).

-4- CHM



This Draft Habitat Survey Work Plan presents the findings of the
literature review phase of the study and describes the methodology that 1s
proposed for use during the field survey. The report begins with a desclptlon
of the natural history and habitat requirements of swamp pink and Knleskern's
beaked-rush. Each of the NPL sites are then described with particular
reference to existing habitats on-s1te. Based upon a comparison of the
natural habitats of the species of concern with those habitats mapped on-s1te
and existing slghtings for the species, a recommendation Is made to conduct or
not'to conduct a field survey. Finally, a proposed methodology to be employed
for the field survey work 1s desdbed.

-3-
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Chemsol Inc., Middlesex County

Additionally, the potential for the occurrence of the habitat of another
threatened plant, Knleskern's beaked-rush (Rnvnchosoora knleskernlD. has also
been Identified near several sites. Including:

The objective of this special study 1s to determine through a literature
search and possible field survey, whether the federally threatened plant
species swamp pink and Knleskern's beaked-rush or their habitats are present
on the above-listed NPL sites. Furthermore, because the Impact of remedial
activities on the above-listed NPL sites may extend beyond the boundaries of
the sites, study areas were defined based upon the location of potential
habitat for the threatened plant species that may be affected by site
remediation.

The Scope of Hork for this special study 1s comprised of task series
covering the following Items:
•
*- "" l

1. A review of existing Information concerning the habitat requirements
of the species;

2. A review of known $1ght1ngs or locations of suitable species habitat
1n the vicinity of each of the NPL sites;

3. Development of a habitat survey work plan;
4. Implementation of the habitat survey work plan; and
5. Documentation of the presence of the species 1n a technical report.

-2- CHM 2464



I. INTRODUCTION
The Comprehensive Environmental Response, Compensation and Liability Act,

(CERCLA), commonly referred to as "Superfund", was enacted In December 1980.
Under CERCLA, the federal government 1s authorized to compel responsible
parties to conduct cleanup of hazardous waste sites or Initiate cleanup
actions and then determine who 1s liable for the cost of clean-up. The
Superfund Amendments and Reauthorlzation Act of 1986 (SARA) provided
additional funds for Superfund cleanups but did not significantly change the
basic principles of Superfund.

- Section 121 of CERCLA establishes general rules for selecting and
Implementing remedial actions at Superfund sites. This section specifies that
remedial actions must comply with all applicable, relevant anB "appropriate
requirements (ARARs). Standards, requirements, criteria or limitations under
any Federal environmental law are to be met if legally applicable or relevant
and appropriate.

Section 7(a) of the Endangered Species Act (1973) requires federal
agencies to ensure that actions they authorize, fund, or carry out are not
likely to jeopardize the conlnued existence of federally endangered and/or
threatened species, or adversely modify or destroy the critical habitats of
such species. In compliance with this Act. the U.S. Environmental Protection
Agency (EPA) conducts Informal consultations with the U.S. Fish and Wildlife
Service (USFWS) to determine whether there are any federal endangered and/or
threatened species or critical habitats present on or 1n the vicinity of
CERCLA National Priorities List (NPL) sites.
•

*- As a result of several recent Informal consultations (Appendix A), the
potential for tht prtstnce of the threatened plant species, swamp pink
(Helonlas bullata). has been Identified within the vicinity of various NPL
sites 1n New Jersey, Including:

CUM
-1-



D. Chemsol Inc.
1. Site Description and History
The Chemsol site Is a 40-acre parcel of land known as Block 229A, Lots

1-A and 1-B, located 1n the Township of Plscataway. Middlesex County, New

.34. CHH 002 2466



DRAFT HABITAT SURVEY WORK PLAN
FOR THE

THREATENED SWAMP PINK (HELONIAS BULLATA)
AND THE————— —————

THREATENED KNIESKERN'S BEAKED-RUSH
(RHYNCHOSPORA KNIESKERNII)

AT VARIOUS NEW JERSEY NPL SITES

Submitted to:

U.S. Environmental Protection Agency, Region II
26 Federal Plaza

New York. New York 10278

Submitted by:

Gannett Fleming, Inc.
P.O. Box 1963

Harrlsburg, Pennsylvania 17105

and

EcolSciences, Inc.
75 Fleetwood Drive

Suite 250
Rockaway, New Jersey 07866
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DATE:
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION H
UUL091992

—̂-T. Draft Habitat Survey Work Plan for Swamp Pink and Knieskern's
' Beaked-Rush f _ . I

Ltfx— ~ i. fvx__ ,^j>JFROM: joanne R.^Arenwald, Environmental Scientist
Environmentail Impacts Branch

TO:See Below

I am pleased to provide you with a copy of the Draft Habitat
Survey Work Plan for the Threatened Swamp Pink (Helonias bullata^
and the Threatened Knieskern's Beaked-Rush fRhvnchospora
kneiskernii^ at Various New Jersey NPL Sites.

Thank you all for your help in the preparation of this document,
I hope you will find it informative. As always, I will continue
to keep you updated with respect to the progress of this study.
In the interim, should you have any questions, please feel free
to contact me at X6718.

Attachment

Addressees:
2ERRD-NJS2

, 2ERRD-NJS2
, 2ERRD-NJS2
2ERRD-NJS2

2ERRD-NJS1
2ERRD-NJS1

les Haklar, 2ERRD-NJS2

cc: S. Osofsky
L. LaMonica
R. Witte

CHM oo; 2468
REGION II FORM 132O-1 <t/8fi>
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APPENDIX R

ECOLOGICAL EXPOSURE AND TOXICITY
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TABLE R-l
BIOACCUMULATION FACTORS

CHEMSOL, INC. SITE

CHEMICAL BIOACCUMULATION FACTOR

INVERTEBRATE SMALL
MAMMAL (13)

PLANTS

VOLATILE ORGANICS

Carbon tetrachloride

Chlorobenzene

Ethylbenzene

1 , 1 ,2,2-Tetrachloroethane

TetrachJoroethene

Toluene

1,1,1-Trichloroe thane

Trichloroethene

Xylenes (Total)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

SEMIVOLATILE ORGANICS

Bis (2-ethylhexyl)phthalate

1 ,2-DichIorobenzene

Di-n-butylphthalate

Di-n-octylphthaJate

2-Methylnaphthalene

Naphthalene

1 ,2,4-Trichlorobenzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

PESTICIDES/PCBs

Aldrin

Alpha-chlordane

delta-BHC

Dieldnn

30'

30'

30'

30'

8.0E-03

0.087

1

1.07

1

1

1

1

7720046-16 (CHEMSOL2 TBL) 082195
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TABLE R-l
BIOACCUMULATION FACTORS

CHEMSOL, INC. SITE

CHEMICAL BIOACCUMULATION FACTOR

INVERTEBRATE SMALL
MAMMAL (13)

PLANTS

VOLATILE ORGANICS

Carbon tetrachloride

Chlorobenzene

Ethylbenzene

1 , 1 ,2,2-Tetrachloroethane

TetrachJoroethene

Toluene

1,1.1 -Trichloroethane

Trichloroethene

Xylenes (Total)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

SEMIVOLATILE ORGANICS

Bis (2-ethylhexyl)phthalate

1 ,2-Dichlorobenzene

Di-n-butylphthalate

Di-n-octylphthalate

2-McthylnaphthaJene

Naphthalene

! ,2.4-Trichlorobenzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

PESTICIDES/PCBs

Aldrin

Alpha-chlordane

delta-BHC

Dieldrin

30'

309

30'

30'

8.0E-03

0.087

1

1.07

1

1

1

1

7720046-16 (CHEMSOL2 TBL) 082595
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(CONTINUED)
TABLE R-l

BIOACCUMULATION FACTORS
CHEMSOL, INC. SITE

CHEMICAL BIOACCUMULATION FACTOR

Invertebrate Small
Mammal

Plants

PESTICIDES/PCBs, continued

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin aldehyde

Endrin ketone

Endrin (Total)

4,4'-DDD

4,4'-DDE

4,4'-DDT

gamma-Chlordane

Heptachlor

Lindane (total)

Toxaphene

Aroclor 1248

Aroclor 1252

Aroclor 1254

Aroclor 1260

30'

309

30'

30'

30'

30'

309

30'

30'

30'

30»

30'

30'

30»

30'

30»

30'

2.74E-02

0.014

0.0165

0.009

9.32E-03

1.44E-01

1.12

2.68

0.61

8.67E-02

0.33

0.34

0.0011

7.91

7.91

7.91

7.91

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

INORGANIC COMPOUNDS

Antimony

Cadmium

Chromium

Copper

Lead

Mercury

1

44

1.263

6.835

7io

1

1

2*

1

1

1

1

0.2012

0.55'2

0.00812

0.4012

0.04512

0.9012

7720046-16 (CHEMSOL2 TBL) 082595
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(CONTINUED)
TABLE R-l

BIOACCUMULATION FACTORS
CHEMSOL, INC. SITE

CHEMICAL BIOACCUMULATION FACTOR

Invertebrate Small
Mammal

Plants

INORGANIC COMPOUNDS, continued

Arsenic

Manganese

Beryllium

Vanadium

Nickel

Silver

Thallium

Zinc

9.5'°

0.4"

1

1

1.826

1

1

8.327

1

1

1

1

1

1

1

0.77«

0.0412

0.02512

0.0112

0.00612

0.0612

0.4012

0.00412

1.512

NR Not reported

1 Bioaccumulation factors were conservatively estimated as 1 when empirical data were unavailable.

2 Earthworm bioaccumulation factor values (Diercxsens et al., 1985).*

3 Earthworm bioaccumulation factor values (Beyer and Chromartie, 1987).*

4 Estimation of bioaccumulation factor value for carnivorous invertebrates as reported in invertebrates
(Roberts and Johnson [1978] as reported in Hughes et al., 1980).*

5 Estimation of isopod bioaccumulation factor value (Wieser et al. [1976] as reported in Hughes et al.,
1980)

6 Earthworm bioaccumulation factor value (Kabata-Pendias and Pendias, 1984).

7 Estimation of earthworm bioaccumulation factor value (Hughes et al., 1980).

8 Estimation of bioaccumulation factor values for invertebrate-eating small mammal (Roberts and Johnson
[1978] as reported in Hughes et al., 1980).

9. Estimation of earthworm bioaccumulation factor (Menzie et al. 1992).

10. Earthworm bioaccumulation factor (Arden et al. 1973).

11. Earthworm bioaccumulation factors (Beyer, W.N. and C. Stafford, 1993).

7720046-16 (CHEMSOL2 TBL) 08259S
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12. Plant bioaccumulation factors (Baes et al. 1984).

13. BAF mammal taken directly from Ganen and Trabalka (1983) and multiplied by 0.25, assuming 25% fat
in mammalian fresh.

77200*6-16 (CHEMSOL2 TBL) 082595
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7 E R-2
SUMMARY OF AK.,,iAL TOXICITY DATA

CHEMSOL SITE
MAMMALS

CHEMICAL SPECIES TEST
ENDPOINT

DURATION MEASURED
EFFECT

REPORTED
VALUE

REFERENCE

VOLATILE ORGANICS

Ethylbenzene

Tetrachloroethylene

Trichloroethylene

Toluene

Xylenes

Carbon tetrachloride

1 , 1 ,2,2-Tetrachlorethane

1 ,2,4-Trichlorobenzene

Chlorobenzene

1 ,2-Dichlorobenzene

1,1,1 -Trichloroethane

Rat

Mouse

Rat

Rat

Rat

Female rat

Rat

Rat

Rat

Rat

Rat

subchronic
NOAEL

subchronic
NOAEL

acute LDjo
chronic NOAEL

acute LDW

subchronic
NOAEL

subchronic
LOAEL

LOAEL

subchronic
LOAEL

LOAEL

chronic LOAEL

NR

6 weeks

single dose

NR

single dose

5-6 weeks

27 weeks

9-13 days of
gestation

91 days

3 days

78 wk

liver and
kidney

liver toxicity

mortality

liver and
kidney

liver/kidney/ur
eter/bladder,
mortality

reproduction

irreversible
testicular
damage

embryonic
development

liver necrosis
kidney

liver effects

mortality

136 mg/kg/day

14 mg/kg/day

7617mg/kg

223 mg/kg/day

4300 mg/kg

15

3.2

360 mg/kg/day

250 mg/kg/day

250 mg/kg/day

750 mg/kg/day

IRIS, 1993

IRIS, 1994

RTECS, 1993

IRIS, 1993

RTECS, 1993

Alumot et al.,
1976

ATSDR, 1989

HSDB, 1994

HSDB, 1994

HSDB, 1994

HSDB, 1994

7720046- 16(CHBMSOL TBL)
083095



R-2
SUMMARY OF ANIMAL TOXICITY DATA

CHEMSOL SITE

CHEMICAL SPECIES TEST
ENDPOINT

DURATION MEASURED
EFFECT

REPORTED
VALUE

REFERENCE

VOLATILE ORGANICS

Trichloroethylene Mouse LDIO 1 dose mortality 1161 mg/kgbw HSDB, 1994

SEMIVOLATILE ORGANICS

Bis(2-ethylhexyl)phthalate

Di-n-butylphthalate

di(n-octyl)phthalate

Naphthalene

2-Methylnaphthalene

Rat

Rat

Rat

Rat

Rat

chronic
NOAEL

chronic
NOAEL

subchronic
LOAEL

chronic
NOAEL

LD«,

1 year

NR

21 days

700 days

1 dose

NR

mortality

liver necrosis

mortality

mortality

1300mg/kg/day

125 mg/kg/day

l,600mg/kg/day

41 mg/kg/day

1630

Krauskopf, 1973

IRIS, 1993

HSDB, 1994

ATSDR, 1994

NIOSH, 1985

7720046-16(CHEMSOL TBL)
083095



TABLE R-2
SUMMARY OF ANIMAL TOXICITY DATA

CHEMSOL SITE
MAMMALS

CHEMICAL SPECIES TEST
ENDPOINT

DURATION MEASURED
EFFECT

REPORTED
VALUE

REFERENCE

PESTICIDES/PCBs

Delta BHC

Lindane

Heptachlor/
heptachlor epoxide

Aldrin

Endosulfan I, II
Endosulfan sulfate

Dieldrin

4,4'DDE,4,4'DDD
4,4'DDT

Endrin/Endrin
ketone and aldehyde
Chlordane

Toxaphene

Mouse

Mouse

Mink

Rat

Rat

Shrew

Shrew

Shrew

Mouse

Rat

subchronic
NOAEL

LOAEL

subacute
LOAEL

Chronic
LOAEL

LOAEL

subchronic
LOAEL

subchronic
LOAEL

subchronic
LOAEL

LOAEL

LOAEL

30 days

gestation

28 days

3 generations

days 6-14
gestation

14 days

14 days

14 days

1-19 days at
gestation
during
organogenesis

normal uteri and cycling

increased fetal
resorption

feed consumption

reproduction of
offspring mortality

skeletal anomalies in
pups

mortality

mortality

mortality

increased mortality of
pups

fetal toxicity

3.9
mg/kg/day

5
mg/kg/day

12.5
mg/kg/day

1.3
mg/kg/day

13
mg/kg/day

651
mg/kg/day

651
mg/kg/day

50

0.8
mg/kg/day

15
mg/kg/day

Cornacoff et. al.
1988

Sircar and Lahiri,
1989

Aulerich et al.,
1990

HSDB, 1994

Raltech, 1980

Blus, 1978

Blus, 1978

Blus, 1978

Cranmer
etal., 1984
Pollock and
Kilgore, 1978

7720046- 16(CHEMSOL TBL) 083095



T/ f, R-2
SUMMARY OF AP^.AL TOXICITY DATA

CHEMSOL SITE
MAMMALS

CHEMICAL

PCBs
Aroclor-1248,
-1254, -1260

Aroclor-1242

SPECIES

Rat

Mink

TEST
ENDPOINT

subchronic
NOAEL

acute LDjo

DURATION

42 days

single dose

MEASURED
EFFECT

neonatal death

mortality

REPORTED
VALUE

13
mg/kg/day

3000 mg/kg

REFERENCE

Overman,
etal., 1987

Eisler, 1986b

INORGANIC COMPOUNDS

Arsenic

Barium

Beryllium

Copper

Antimony

Chromium (CR+3)

Cadmium

mouse

rat

mouse

Mouse

Mouse

Rat

Rat

chronic LOAEL

chronic
NOAEL

LD50

chronic
NOAEL

chronic
NOAEL

chronic LOAEL

LOAEL

2yrs

NA

single dose

gestation 0-19
days

504-909 days

840 days

12wks

histopathology

systemic

mortality

malformation of
offspring

NR

various effects

hepatic and renal
necrosis

1.5

0.70

0.5

78

0.35

1468

14

Byron et al.,
1967

ATSDR, 1992

Goughet.al.,
1979

Lecyk, 1980

ATSDR, 1992

IRIS, 1993

ATSDR, 1992

,2 247v

7720046-16(CHEMSOL TBL)
083095



TABLE R-2
SUMMARY OF ANIMAL TOXICITY DATA

CHEMSOL SITE
MAMMALS

CHEMICAL SPECIES TEST
ENDPOINT

DURATION MEASURED
EFFECT

REPORTED
VALUE

REFERENCE

INORGANIC COMPOUNDS (Cont'd)

Lead

Manganese

Vanadium

Zinc

Thallium chloride

Silver

Rat

Rat

mouse

Rat

Rat

Mouse

chronic LOAEL

chronic
NOAEL

chronic
NOAEL

subchronic
NOAEL

subchronic
NOAEL

LOAEL

30 days before
mating

NA

25 yr

21 day,
1-15 days
gestation

90 day

125 days

estrus cycles, prostate
weights

hematopoietic

systematic

fetal resorptions,
malformations

neurotoxic ophthalmic

deposits in nervous
system

5 mg/kg/day

180

0.54

100
mg/kg/day

0.25

18.1
mg/kg/day

Hilderbrand,
1973

ATSDR, 1990

Schroeder and
Mitchner, 1975
cited in ATSDR,
1990

Schlicker, S.A.
Cox, D.H. 1968

IRIS, 1987

Rungby and
Danscher, 1984

CHM
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TABLE R-2
SUMMARY OF ANIMAL TOXICITY DATA

CHEMSOL SITE
BIRDS

CHEMICAL

PESTICIDES

delta-BHC

Dieldrin

Aldrin

Lindane

Endrin

Heptachlor

Endosulfan

4,4'-DDT, DDE,
DDD

Chlordane

Toxaphene

PCB Aroclor-1254

Endosulfan I

SPECIES

Cotumix

Rock dove

House sparrow

Japanese quail

Mallard

Woodcock

Coturnix

Kestrel

Japanese quail

Bobwhite quail

Kestrel

Duck

TEST
ENDPOINT

LDM

LD»

LDW

chronic NOAEL

chronic NOAEL

chronic NOAEL

LDM

chronic LOAEL

LD*,

chronic LOAEL

subchronic
LOAEL

acute LDso

DURATION

5 day

NR

NR

90 day

NR

60 days

5 days

7 months

5 days

69 days

single dose

MEASURED
EFFECT

mortality

mortality

mortality

reproduction

egg hatchability

mortality

mortality

reproduction

mortality

behavioral

reduced sperm
production

NR

REPORTED
VALUE
(mg/kg/day)

45

23.7

13.3

5

0.038

0.65

233

0.17

35

0.8

9

33 mg/kg

REFERENCE

Hill and Comardese,
1986

Schafer et al. 1983

Schaferetal. 1983

Verschueren, 1983

Roy lance etal . , 1985

Stickel, 1965

Hill and Comardese,
1984

Wiemeyer et al. 1986

Hill etal., 1975

Kreitzer, J.F. 1980

Eisler, 1986b

RTECS, 1994

7720046-I6(CHEMSOL.TBL)
083095



CHEMICAL SPECIES TEST
ENDPOINT

DURATION MEASURED
EFFECT

REPORTED
VALUE

REFERENCE

INORGANICS

Arsenic

Chromium CR -1-6

Lead

Methyl mercury

Zinc

Nickel

Copper

Chromium

Cadmium

California
Qual

Black duck

Mallard

Mallard

Mallard

Coturnix

Mallard

Black duck

Japanese quail

Acute LD50

chronic NOAEL

subchronic LD50

chronic LOAEL

chronic NOAEL

LDW

chronic LOAEL

chronic LOAEL

subchronic
LOAEL

single dose

5 months

5 day

lifetime

30 day

5 day

NS

5 months

6 wks

mortality

growth patterns
altered

mortality

fertility, food
conversion

paralysis food
consumption

mortality

growth patterns

bone marrow
hypoplasia

47.6

8

107

0.007

12

400

29

3.5

7.6

Eisler, 1988

Eisler, 1986

Hudson et al.,
1984

Heinz, 1972

Gasaway and
Buss, 1972

Hill and
Comardese,
1984

NRC, 1977

Eisler, 1986a

Eisler, 1985

RTV = Reference Toxicity Value
NR = Details not reported
NA = Data not available

7720046-I6(CHEMSOL TBL) 003095



Cobalt:

APPENDIX R-3
AQUATIC TOXICITY DATA

Species Endpoint Concentration (ug/L)
(#listings)

C. dubia Acute LC50 mortality
chronic NOEC mortality

>5275
<50 (4)
600(1)

D. magna EC50 reproduction
21 day EC50 immobilization

12(1)
21(1)

Microhyla
carolinensis(narrow-mouthed
frog)

7d LC50 50(1)

C. pipiens
(mosquito)

ET50 5d 45 (effects on pupae
observed in 5 days at this
concentfetion)

Orconectes limosus
(crayfish) 30 day LC50 mortality 790(1)

880(1)

CHM



Manganese:

Species

Daphnia magna

Orconectes limosus
(crayfish)

Microhyla carolinensis

Endpoint

21 day EC50 reproduction

30 day LC50 mortality

7-day LC50 mortality

Concentration (ug/L)
(^listings)

5200(1)

3400-3600(1)

1420(1)

Vanadium:
Species

Daphnia magna

Microhyla carolinensis

Endpoint

EC50

7-day LC50 mortality

Concentration (ug/L)
(listings)

1800(1)

250(1)

CHM 2484


